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July 31, 2002

Mr. Andy Ritzi, President

Union County Soil and Water Conservation District
2590 North Park Road

Connersville, Indiana 47331

RE:  FINAL REPORT
WATERSHED DIAGNOSTIC STUDY
SILVER CREEK AND HANNA'’S CREEK, UNION COUNTY, INDIANA
SAGAMORE ENVIRONMENTAL SERVICES PROJECT NUMBER 00-0681M

Dear Mr. Ritzi:

Sagamore Environmental Services, Inc. (Sagamore) has completed a Watershed Diagnostic
Study of Silver Creek and Hanna's Creek in Union County, Indiana. The study included an
inspection of the study area, a review of historical records, a review of regulatory agency
records, and assessments of water quality, biological quality, and habitat quality. The
attached report provides details of the study.

Sagamore has completed this work according to generally accepted standards and practices
of engineers and environmental consultants performing such work, and the statements
contained in the report are true and accurate to the best of our knowledge. This report
meets or exceeds the requirements set forth in the Lake and River Enhancement Watershed
Diagnostic Study Scope of Work. This report has been prepared for the use of the Union
County Soil and Water Conservation District and the Indiana Department of Natural
Resources.

K. Stephen Mohr
President

Cc: Jill Hoffman, Jim Ray, Indiana Department of Natural Resources

96 15 Fast 59% Street » Indianapolis, IN 46216 « (317) £03-2221 » Fax (317) 803-2223
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Executive Summary I

Sagamore Environmental Services, Inc. (Sagamore) has completed a watershed diagnostic
study of Silver Creek and Hanna’s Creek in Union County, Indiana. The study included an
inspection of the study area, a review of historical records, a review of regulatory agency
records, and assessments of water quality, biological quality, and habitat quality.

The Silver Creek watershed is comprised of approximately 12,340 acres. A majority of the
Town of Liberty, Witt’s Station, and a portion of Whitewater State Park are included within
this watershed. Silver Creek drains into Whitewater Lake. The Hanna’s Creek watershed is
comprised of approximately 22,119 acres. A small portion of the Town of Liberty, Kitchel,
a portion of Roseburg, and a portion of the state owned property around the Brookville
Lake area are included within the watershed. There are approximately 1,222 acres of
highly erodible land (HEL) in the Silver Creek watershed and approximately 1,148 acres of
HEL in the Hanna's Creek watershed. According to the Governor’s Water Resource Study
Commission, both watersheds have high soil erosion potential.

Data requests were submitted to the United States Department of the Interior, Fish and
Wwildlife Service (FWS) and the Indiana Department of Natural Resources (IDNR), Division
of Nature Preserves (DNP) concerning protected species within the watersheds. According
to the FWS, the range of the Indiana bat (Myotis sodalis), a federally endangered species,
and the bald eagle (Haliaeetus leucocephalus), a federally threatened species, is statewide.
According to the DNP, there are known occurrences of the redside dace {Clinostomus
elongates), a state endangered species, in Hanna’s Creek and a tributary, Nutter Creek.

There are 40 known archaeological sites within the watersheds. Of these, 11 have been
deemed “not eligible” for listing on the National Register of Historic Places. The eligibility
of the remaining 29 sites is undetermined.

There is one hazardous waste handler, one Emergency Response Notification System
incident, two registered underground storage tank (UST) facilities, one Indian Department
of Environmental Management (IDEM) spill incident, one County spill incident, and four
confined feeding operation facilities within the Hanna’s Creek watershed. There are three
hazardous waste handlers, one Permit Compliance System site, two solid waste facilities,
four leaking underground storage tank incidents, 16 registered UST facilities, eight IDEM
spill incidents, and four County spill incidents within the Silver Creek watershed.

Previous reports published for this area are limited to one federal report and three state
reports. The USGS studied the impact of sedimentation on Whitewater Lake with data
from 1959 through 1988. The IDNR prepared a report describing the availability,
distribution, quality and use of surface and groundwater in the Whitewater River Basin.
The IDEM prepared a document in compliance with Section 305(b) of the federal Water
Poltution Control Act (the amended Clean Water Act, 1987) which requires states to
prepare and submit to the USEPA a water quality assessment report every two years. The
Purdue Extension conducted a conservation transect study of Union County describing
current and recent agricultural practices throughout the county.



Temperature and dissolved oxygen measurements were within acceptable ranges at all
sample points during high and low flow sampling events as well as historic sampling.
Conductivity was slightly elevated. pH was slightly caustic during low flow. Physical
water conditions can fluctuate throughout the day and from season to season; therefore,
any reactions to physical conditions should be based on long-term sampling.

Nitrate, nitrite, and ammonia levels were below the respective reference standards during
both sampling events. Nitrate levels during high flow sampling were somewhat elevated,
and are significantly higher than low flow sampling. Nitrite levels were low and well
below the water quality standard; yet, were significantly higher during high flow.
Ammonia levels were also relatively low.

Water quality sampling indicated elevated levels of total Kjeldahl nitrogen, phosphorous
(total and ortho), fecal coliform, and turbidity. Ortho phosphate analysis indicates that
most, but not all of the phosphate in the watersheds is dissolved. During high flow
sampling, the water in both creeks was brown and cloudy, conversely, during low flow
sampling, the water was clear and colorless. As such, the turbidity readings were relatively
high during the high flow event, and very low during the low flow event. Fecal coliform
counts were significantly above the standard at all sampling locations during high flow
sampling. TKN concentrations were above the referenced standard at five locations.
Macroinvertebrate sampling revealed a high concentration of species intolerant to
pollution. A greater number of species indicative of good water quality were collected in
Hanna’s Creek versus Silver Creek. Yet, the Hilsenhoff Biotic Index indicated that overall
the watersheds were ranked as “good”.

The QHEI Assessment revealed that most sites posses adequate habitat for warm water
species. Deficient instream cover was slightly problematic in Silver Creek. Channel
Morphology was low at locations 3 and 6. This was primarily due to low sinuosity and
low development. Pool/Glide and Riffle/Run Quality is the only category that is deficient
throughout most of both watersheds. This deficiency was most equated to depth,
morphology, and substrate. Sample location 6 was the only site that was below 60. The
evaluation revealed a high concentration of silt within the substrate, low sinuosity, poor
development, and no riffles.

A review of historic aerial photographs of Whitewater Lake and Brookville Lake has
revealed significant changes in shoreline morphology at the points of discharge of Silver
Creek and Hanna’s Creek, respectively, due to sediment loading.

Based on data collected during this watershed diagnostic study, there are three significant
issues within the Silver Creek and Hanna’s Creek watersheds. They are prioritized as 1)
Sediment, 2) Fecal Material, and 3) Phosphorous. To mitigate these issues, Sagamore
recommends the following, prioritized actions: 1) continue BMP efforts; 2) biofiltration
along tributary discharging wastewater treatment facility; 3) sediment basins at discharge of
both creeks; 4) wetland enhancement at discharge of both creeks; and, 5) mitigation of
impacts at horse crossing on Silver Creek.
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1.0 Introduction |

Sagamore Environmental Services, Inc. (Sagamore) has completed a watershed diagnostic
study of Silver Creek and Hanna’s Creek in Union County, Indiana. The study included an
inspection, testing and sampling of the study area; a review of historical records; and a
review of regulatory agency records. The attached report provides details of the diagnostic
study. Referenced attachments are included at the end of each chapter. A map identifying
the location of Union County, Indiana is included in Figure 1.1.

1.1 Description of Study
The purpose of a watershed diagnostic study is to identify the quality of the waterways
within the watershed relative to past and present operations, and to make
recommendations for restoration and mitigation. This is achieved by conducting field
inspections, biological and chemical sampling, and reviewing available historical
documents and various local, state, and federal regulatory agency files that may disclose
environmental concerns within the watershed.

Figure 1.1: Union County, Indiana

1.2 Description of Study Area

Union County is located in east-central Indiana at West
85°02', West 84°49’, North 39°44’, North 39°31’ and is
comprised of approximately 103,398 acres. The county is
bound to the north by Wayne County, to the south by
Franklin County, to the west by Fayette County, and to the
east by Preble County, Ohio. Union County is within the
Whitewater River Watershed. A map of the study area based
on 2000 aerial photography is included as Attachment 1.2.

The focus of this diagnostic study is the Silver Creek and Hanna’s Creek watersheds in
Union County. Collectively, the watersheds comprise approximately 26% of Union
County (32,559 acres).

The Silver Creek watershed (14 digit hydrologic unit code 05080003070130) includes
approximately 12,340 acres. Approximately 2,000 acres of the Silver Creek watershed are
located in Wayne County, Indiana and are not included in this study. A majority of the
Town of Liberty, Witt's Station, and a portion of Whitewater State Park are included within
this watershed. Silver Creek drains into Whitewater Lake.

The Hanna’s Creek watershed (14 digit hydrologic unit code 05080003070150) includes
approximately 22,119 acres. A small portion of the Town of Liberty, Kitchel, a portion of
Roseburg, and a portion of state owned property around the Brookville Lake area are
included within the watershed.
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ATTACHMENT

1.1. Watershed Boundary map
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| 2.0 PRELIMINARY REVIEW |

The preliminary review included an inspection of the study area, a review of historical records,
and a review of regulatory agency records. The following chapter provides details of the
preliminary review.

2.1 PHYSICAL SETTING

This section includes information Figure 2.1.1: Aerial view of Silver Creek
concerning the physical charac- , - ~

teristics of the Silver Creek and
Hanna’s Creek watersheds.
Information was reviewed a the FWS,
the United States Depart-ment of
Agriculture (USDA), Natural
Resources Conservation Service
(NRCS) for Union County, the IDNR
Division of Water, the IDNR Division
of Parks and Recreation, the IDNR
Division of Nature Preserves, the
Union County SWCD, the Union
County Planning Commission, and the
Liberty Public Library.

8

Photographed March 27, 2001
-2.1.1 Climate

Union County has a continental climate. The area has an average frost-free period of 155 days.
The average date of the last killing frost in spring is May 3, and the average date of the first frost
in autumn is October 5. On the uplands, the frost-free period generally begins about a week
earlier than on the lowlands and ends a week or more later. Consequently, the growing period
may be somewhat longer on the uplands. Annual climatologic data for Union County is
included in Table 2.1.2.

Table 2.1.2: Climatologic data for Union County
Jan Feb | Mar | Apr | May | Jun Jul | Aug | Sep | Oct | Nov | Dec
Avg. High | 36°F | 40°F 52°F 63°F 74°F | 82°F 86°F | 84°F 78°F | 66°F | 53°F | 41°F
Avg. Low | 15°F 18°F 28°F 37°F | 47°F 56°F 61°F 59°F 52°F 39°F 31°F 22°F
Mean 26°F 29°F 40°F 51°F 61°F 70°F 74°F 72°F 65°F 53°F 43°F 32°F
"Avg. Prec. | 2.4in | 2.4in | 4.0in | 3.8in [ 4.7in | 3.6in | 4.6in [ 3.9in | 2.7in | 3.0in | 3.4in | 3.3in
Record 75°F 75°F 84°F 89°F 94°F | 102°F | 103°F | 103°F | 104°F | 93°F 86°F 76°F
High (1950) | (1999) | (1986) | (1986) | (1987) | (1988) | (1954) | (1983) | (1951) | (1953) [ (1958) | (1982)
Record -31°F | -22°F -9°F 16°F 25°F 36°F | 44°F 40°F 30°F 15°F -7°F | -20°F
Low (1994) | (1951) | (1980) | (1982) | (1966) | (1972) | (1972) | (1965) | (1995) | (1952) | (1958) | (1989)
Source: National Weather Service

Rainfall is fairly uniform throughout the year. On average, most rainfall occurs in May with the
least occurring in September. In some areas, crops are damaged frequently by lack of moisture
during July and August. Damage from hail is occasional and isolated, while lightning and
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tornado damage is rare. Only two recorded tornados-have occurred in Union County since
1950 (March 11, 1955 and November 22, 1992). The average snowfall is 25.7 inches annually,
with most occurring between December and March.

2.1.2 Land Use

A majority of the land within the watersheds is agricultural. Wooded areas within the
watersheds are concentrated mostly along stream and tributary channels. These wooded areas
are comprised mostly of deciduous trees. A majority of the developed land in the watersheds is
of mixed use, including residential, commercial, and industrial. The Liberty Country Club Golf
Course is north of Liberty in the Silver Creek watershed. The area west of Liberty is almost
entirely residential. A variety of developed land uses are scattered throughout the watersheds.
Table 2.1.3 details land use information within the watersheds. A Land Use Map is included in
Attachment 2.1.1.

Table 2.1.3: Land Use (acres)

Watersheds
IS Silver Creek Hanna’s Creek .
Boundary 9,696 17,469 27,165
Wooded 1,489 3,570 5,059
Golf Course 146 - 146
Commercial/industrial 24 - 24
Mixed 328 48 376
Residential 307 9 316
School 19 - 19

2.1.3 Soils and Geology

The major soil associations underlying the watersheds are described below. A General Soil Map
of the watersheds is included in Attachment 2.1.2. Soil information was compiled from the Soil
Survey of Fayette and Union Counties, Indiana (1952).

Fincastle-Crosby Association (map symbol: 82): These are nearly level areas consisting of
a thin silt layer over loamy till that are somewhat poorly drained. These soils are
calcareous at 24 to 42 inches. Fincastle and Crosby silt loams occur on slightly elevated
areas. Other soils included in this association: Cope silt loam and silty clay loam and
Brookston silt loam (swales and depressions); and Russell silt loam and Miami silt loam
(slightly higher and more sloping areas).

Xenia-Celina (map symbol: 83): These are nearly level to gently sloping areas comprised
of a thin silt layer over till that are moderately well drained. These soils are calcareous at
24 to 42 inches. Xenia and Celina silt loams occur on gently sloping areas near heads of
drainageways and on low knolls on the divides. Other soils included in this association:
Russell silt toam and Miami siit loam (slightly higher and more sloping areas); Fincastle
and Crosby silt loams (nearly level, slightly elevated areas); and Cope silt loam and silty
clay loam and Brookston silt loam (swales and depressions).

Russell-Miami (map symbol: 24): These are sloping to steep areas which of a well
drained, thin variable silt layer over till. These soils are calcareous at 30 to 34 inches.
Russell and Miami silt loams occur on sloping areas along drainageways and on low
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knolls. Other soils included in this association: Xenia and Celina silt loams (gently
sloping areas); and Fincastle and Crosby silt loams (nearly level, slightly elevated areas).

Genesee-Eel (map symbol: 74): These are nearly level areas within flood plains. These
soils are comprised of neutral to slightly calcareous materials. Genesee and Eel silt loams
occur in level areas. Other soils included in this association: Shoals silt loam (stream
bottoms and meander channels).

Fincastle-Brookston (map symbol: 82): These are nearly level areas containing a silt layer
over till that are somewhat poorly drained to very poorly drained. Light and dark
patterning is common. These soils are calcareous at 42 to 70 inches. Fincastle silt loam
occurs on slightly elevated areas. Brookston silt loam and silty clay loam occur in swales
and depressions. Other soils included in this association: Cope silt loam and silty clay
loam and Reesville silt loam (swales and depressions); Russell silt loam and Xenia silt
loam (slightly higher and more sloping areas).

Russell-Hennepin (map symbol: 84): These are sloping to steep areas comprised of a silt
layer over loamy till that are predominately well drained. These soils are calcareous at 42
to 70 inches. Other soils included in this association: Fairmount silty clay loam (adjacent
to valleys of streams and drainageways); Xenia silt loam (slightly higher and more sloping
areas); Fincastle silt loam (nearly level, slightly elevated areas); and Cope silt loam and
Brookston sift loam (swales and depressions).

The watersheds are located within the [ mMoraine - a mixed accumulation of material deposited by glacial ice
Crawfordsville Moraine, a segmented Kame - a mound of material deposited from an accumulation of sand
recessional moraine marked by many kames and gravel in pockets within receding glaciers

and a Iarge outwash p|a| n. Unconsolidated Colluvial - soil material accun;::lafted at the base of steep slopes as
. . a result of erosion
deposits  underlying  the  watersheds

. . . . Paludal - of or relating to a wetland, marsh, bog, etc.
predominantly consist of ground-moraine till g

of the Trafalgar Formation that includes some ice-contact stratified drift. Deposits along Silver
Creek and Hanna’s Creek are comprised of mostly alluvium of the Martinsville Formation, but
include some colluvial and paludal deposits. Large volumes of water from rapid ice melts have
eroded deep valleys in this area producing the major tributary valleys of the East and West Forks
of the Whitewater River. These valleys have functioned as sluiceways for glacial meltwaters and
extensive valley trains have developed within their courses.

Union County is entirely located in the Dearborn Upland bedrock physio-graphic unit. The
Dearborn Upland is a highly dissected bedrock plateau of rugged relief. Bedrock underlying a
majority of the watersheds is Maquoketa Group shale and limestone of the Ordovician Age. The
northern portion of the watersheds is underlain by Silurian Age limestone, dolomite, and shale.

2.1.4 Highly Erodible Land (HEL)

According to USC: Title 16, Chapter 58, subchapter 1, the term "HEL" means land (i) that is
classified by the Soil Conservation Service as class IV, VI, VI, or VIII land under the land
capability classification system in effect on December 23, 1985; or (ii) that has, or that if used to
produce an agricultural commodity, would have an excessive average annual rate of erosion in
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relation to the soil loss tolerance level, as established by the Secretary of Agriculture, and as
determined by the Secretary of Agriculture through application of factors from the universal soil
loss equation and the wind erosion equation, including factors for climate, soil erodibility, and
field slope. There are approximately 1,222 acres of HEL in the Silver Creek watershed and
approximately 1,148 acres of HEL in the Hanna’s Creek watershed. A map of HEL within the
watersheds, compiled in 1988, is included in Attachment 2.1.3. According to the Governor’s
Water Resource Study Commission, both watersheds have high soil erosion potential. A map of
the soil erosion potential for study region nine of the study is included in Attachment 2.1.4.

2.1.5 Wetlands

Wetlands are vital to the survival of various animals and plants, including threatened and
endangered species such as the Indiana bat and the bald eagle. The FWS estimates that up to
43% of the threatened and endangered species rely directly or indirectly on wetlands for

Figure 2.1.4: Wetland Distribution

‘Source - Data from National Wetland
lnventary, U.S. Fish and Wildiife © =
vice  map by Shelley Liu, IDNR-MI

Source: [IDEM

survival: For many species, such as the wood duck, muskrat, and swamp rose, wetlands are
primary habitats. For others, wetlands provide important seasonal habitats where food, water,
and cover are plentiful. Wetlands often function like natural tubs or sponges, storing water
(floodwater, or surface water that collects in isolated depressions) and slowly releasing it. Trees
and other wetland vegetation help slow floodwaters. This combined action, storage and
slowing, can lower flood heights and reduce water's erosive potential. Wetlands reduce the
likelihood of flood damage to crops in agricultural areas, help control increases in the rate and
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volume of runoff in urban areas and buffer shorelines against erosion. Wetlands help improve
water quality, including drinking water, by intercepting surface runoff and removing or retaining
its nutrients, processing organic wastes and reducing sediment before it reaches open water.
Wetlands also provide opportunities for popular activities such as hiking, fishing, and birding.

Of Indiana's estimated original 5,600,000 acres of wetlands, circa 1780, only 750,633 acres
were estimated to exist as of the 1980’s, a net loss of 87%. Figure 2.2 illustrates the distribution
of wetlands per county throughout the state. Indiana has 66 rare wetland-dependent species,
such as the Indiana bat. Of these rare species, 58 are animals and eight are plants. National
Wetlands Inventory (NWI) maps are available for review from the FWS. A copy of the NWI map
of the watersheds in included in Attachment 2.1.5.

The NWI identifies and characterizes potential wetland areas. NWIs are based on high altitude
infrared aerial photography. These maps often do not show small wetland areas (less than three
acres). Additionally, few of the wetland areas on the NWI maps are field verified. NW! maps
classify wetlands based on themes developed specifically for the NWI project. Wetlands
identified on the maps are classified by System, Class, and Water Regime. Wetiand
classifications are mapped by using codes that are abbreviations classification types. Definitions
of wetland codes that occur within the watersheds are included in Attachment 2.1.5a and
Appendix A.

2.1.6 Hydric Soils
Hydric soils are defined as soils that formed under conditions of saturation, flooding, or ponding
long enough during the growing season to develop anaerobic conditions in the upper part.

Nearly all hydric soils exhibit characteristic forms that result from repeated periods of saturation
and/or inundation for more than a few days. Saturation or inundation when combined with
anaerobic microbiological activity in the soil causes a depletion of oxygen. This anaerobiosis
promotes biogeochemical processes such as the accumulation of organic matter and the
reduction, translocation, and/or accumulation of iron and other reducible elements. These
processes result in characteristic forms that persist in the soil during both wet and dry periods,
making them particularly useful for identifying hydric

soils.

Anaerobic — an oxygen-free environment
Hydric soils within the watersheds are mapped due to Biogeochemical — nutrient cycling in the soil
their potential to support wetland restoration or
construction. For the purposes of this report, general soil associations exhibiting predominately
hydric characteristics have been mapped. A copy of the Hydric Soils Map is included in
Attachment 2:1.6. A copy of the hydric soils list for Union County, Indiana, is included in
Appendix B.

2.1.7 Floodplain

Flood Hazard Boundary Maps (FHBMs) of Union County were available for review from the
United States Department of Housing and Urban Development. Using the FHBMs, the 100 year
flood hazard zones within the watersheds were mapped. The term "100-year flood" is often
incorrectly used and can be misleading. It does not mean that only one 100-year magnitude
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flood will occur every 100 years. The term is a statement of probability that scientists and
engineers use to describe how one flood compares to others that are likely to occur. Today, we
use the phrase "1% annual chance flood." It means that there is a 1% chance of a flood of that
size happening in any year. Over a 100-year period, it has a 63.5% chance of occurring. Even
more surprising is that over a 30-year period (typical mortgage period) the 1% annual chance
flood has a 26% chance of occurring. A copy of the Floodplain Map has been included in
Attachment 2.1.7.
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ATTACHMENTS

2.1.1. Land use map

2.1.2. General soil map

2.1.3. Highly erodible land map

2.1.4. Erosion potential map

2.1.5. National Wetlands Inventory map

2.1.5a. National Wetlands Inventory map legend
2.1.6. Hydric soils map

2.1.7. Floodplain map
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Attachment 2.1.1. Land use map
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Attachment 2.1.2. General soil types

Y M n
Source: Soil Survey of Fayette and Union Counties, Indiana
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Attahment 2.1.3. Highly erodible land map
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Attachment 2.1.4. Erosion potential map
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_Attachment 2.1.5. National Wetlands Inventory Map

LT T e

Source: United States Fish and Wildlife Service
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Attachment 2.1.5a National Wetlands Inventory Map Legend

Map Symbol Definition

PEMAD Palustrine, Emergent, Temporarily Flooded to Seasonally Flooded/
Well Drained

PEMAH Palustrine, Emergent, Temporarily Flooded to Permanently Flooded

PEMC Palustrine, Emergent, Seasonally Flooded

PEMCH Palustrine, Emergent, Seasonally Flooded to Permanently Flooded

PEMFH Palustrine, Emergent, Semipermanently to Permanently Flooded

PFO1A Palustrine, Forested, Broad Leafed Deciduous, Temporarily Flooded

PFO1AH Palustrine, Forested, Broad Leafed Deciduous, Temporarily Flooded to
Permanently Flooded

PUBGH Palustrine, Unconolidated Bottom, Intermittently Exposed to
Permanently Flooded

R2USA Riverine, Lower Perrenial, Unconsolidated Shore, Temporarily

Flooded
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Source: Soil Survey of Fayette and Union Counties, Indiana
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Attachment 2.1.7. 100 year floodplain boundaries
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Source: Federal Emergency Management Agency

@Copyright 2002 Sagamore Environmental Services, Inc. Watershed Diagnostic Study
July 31, 2002 Physical Setting
00-0681-MGIN Page 18



2.2 BIOLOGICAL RESOURCES REVIEW

Due to the potential application of the National Environmental Policy Act (NEPA) to any
ground-disturbing activities that may be recommended as a result of this study, NEPA
evaluation parameters were reviewed.

2.2.1 Designated Wildlife Preserves

There are no designated wildlife preserves within either watershed. According to the
national map of wildlife refuges map of Indiana, there are two designated wildlife refuges
(Muscatatuck National Wildlife Refuge in Jennings, Jackson, and Monroe Counties and the
Patoka River National Wildlife Refuge in Pike and Greene Counties) and two proposed
wildlife refuges (Grand Kankakee National Wildlife Refuge in northwestern Indiana and Big
Oaks National Wildlife Refuge in Jefferson County) in Indiana. A copy of the Indiana
portion of the National Wildlife Refuges map is included in Attachment 2.2.1.

2.2.2 Designated Wilderness Areas

There are no designated wilderness areas within either watershed. According to the
National Wilderness Preservation System map of Indiana, the only designated wilderness
area in Indiana is the Charles C. Deam Wilderness Area in Monroe County. A copy of the
National Wilderness Preservation System map of Indiana wilderness areas is included in
Attachment 2.2.2.

2.2.3 Federally Listed Critical Habitats
Per Chapter 50 of the Code of Federal Regulations, Parts 17.95 and 17.96, there are no
federally listed critical habitats within either watershed.

2.2.4 Habitat — - —
L. A . . o riparian corridors — communities of plants
A majority of viable terrestrial habitat within the and animals established along waterways

watersheds is focused along the riparian corridors.
According to The Indiana Water Resource (IDNR),
riparian habitat values range from low to high near
the discharge point of each watershed. Hardwoods
line the streambanks that are used by upland game,
furbearers, and birds commonly found in the area.
Recent discoveries of colonies of the federally
endangered Indiana bat in Wayne and Rush Counties i i
" indicate the importance of riparian habitat.  photograph ocation - Sample Location 2
Significant wetland areas are limited to the northern
end of Whitewater Lake. A copy of the Riparian
Habitat Value map is included in Attachment 2.2.3.

Figure 2.2.1: Northern Water Snake

Figure 2.2.2: Creek Chub

In general, the Whitewater River watershed has good
aquatic habitat. Various stretches of streams and
tributaries have been more adversely affected by
agricultural practices and urban land uses and,

B

Source: Ohio Department of Natural Resources

B e
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therefore, have lower quality aquatic habitat. Fish advisories have indicated the potential
of mercury contamination in the creek chub (Semotilus atromaculatus) in Silver Creek
(Figure 2.2.2). A copy of the Aquatic Habitat Value map is included in Attachment 2.2.4.

2.2.5 Protected Species

Data requests were submitted to the United States Department of the Interior, Fish and
Wildlife Service (FWS) and the Indiana Department of Natural Resources (IDNR), Division
of Nature Preserves (DNP) concerning protected species within the watersheds. Known
occurrences or discoveries of these species within the watersheds may require specialized
planning during subsequent watershed improvement projects. According to the FWS, the
range of the Indiana bat (Myotis sodalis), a federally endangered species, and the bald
eagle (Haliaeetus leucocephalus), a federally threatened species, is statewide. According
to the DNP, there are known occurrences of the redside dace (Clinostomus elongates), a
State of Indiana endangered species, in the Hanna’s Creek watershed. Copies of the FWS
and DNP correspondence are included in Appendix C.

2.2.5.1 Indiana Bat

Figure 2.2.3: Indiana bat

The Indiana bat (Myotis sodalis) is a
small bat, less than two inches in
length, with dark gray to brownish
black fur (Figure 2.2.3). Characteristics
that help distinguish it from similar
species include a pinkish nose, small
hind feet with sparse, short hairs that
do not extend beyond the toes, and a
calcar (the spur extending from the
ankle) that has a slight keel. Its hair is
less glossy in appearance than that of
small brown bats.

The Indiana bat occurs in the Midwest
and eastern United States from the
western edge of the Ozark region in
Oklahoma, to southern Wisconsin,
east to Vermont, and as far south as northern Florida (Figure 2.2.4). In summer, it is
absent south of Tennessee; in winter, it is apparently absent from Michigan, Ohio,
and northern Indiana, where suitable caves and mines are unknown.

Source: FWS Region 3

Migration to the wintering caves usually begins in October. Summer records are
rather scarce. A few individuals have been found under bridges and in old
buildings, and several maternity colonies have been found under loose bark and in
the hollows of trees. Summer foraging by females and juveniles is limited to
riparian and floodplain areas. Creeks are not used if riparian trees have been
removed. Males forage over floodplain ridges and hillside forests and usually roost
in caves.
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The decline of the Indiana bat is attributed to
commercialization of roosting caves, wanton
destruction by vandals, disturbances caused by
increased numbers of spelunkers and bat banding
programs, use of bats as laboratory experimental
animals, and possibly insecticide poisoning. Some
winter hibernacula have been rendered unsuitable as
a result of blocking or impeding airflow into the caves
and thereby changing the cave's climate. The Indiana
bat is nearly extinct over most of its former range in
the northeastern states, and since 1950, the major
winter colonies in caves of West Virginia, Indiana,
and Illinois have disappeared. During this period
approximately 87 percent of the entire population Source: FWS Region 3
hibernates in only seven caves.

Figure 2.2.4: Range of Indiana bat

The original Indiana bat recovery plan was approved in 1976, and a revised plan
was approved on October 14, 1983. Some of the major recovery goals include: (1)
preserving critical winter habitat by securing primary caves and mines and
restricting entry; (2) initiating an information and education program; and, (3)
monitoring population levels and habitat (to include an evaluation of pesticide
affects). To date, the primary conservation efforts have been to control access by
the installation of properly designed gates across cave entrances.

2.2.5.2 Bald Eagle

Figure 2.2.5: Bald eagle

The bald eagle (Haliaeetus leucocephalus) was
initially listed on February 14, 1978, as a federally
protected species throughout the lower 48 states.
On July 12, 1995, the FWS announced that the
bald eagle would be reclassified from endangered
to threatened in the lower 48 states, effective
August 11, 1995. In those states where the
species was already listed as threatened, it
remains so classified.

The bald eagle is a large raptor. The characteristic
adult plumage consists of a white head and tail
with a dark brown body (Figure 2.2.5). Juvenile
eagles are completely dark brown and do not
fully develop the majestic white head and tail
until the fifth or sixth year. Fish are their primary food source but bald eagles will
also take a variety of birds, mammals, and turtles Carrion — animal carcass in an

(both live and as carrion) when fish are not advanced state of decomposition
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readily available. Adults average about three feet from head to tail, weigh
approximately 10 to 12 pounds and have a wingspread that can reach seven feet.
Generally, female bald eagles are slightly larger than males.

Breeding pairs of bald eagles unite for life or until the death of their mate. The
breeding season varies throughout the U.S., but typically begins in the winter for the
southern populations and progressively shifts toward spring the further north the
populations occur. The typical nest is constructed of large sticks and lined with soft
materials such as pine needles and grasses. The nests are very large, measuring up
to six feet across and weighing hundreds of pounds. Many nests are believed to be
used by the same pair of eagles year after year. Female eagles lay an average of two
eggs; however, the clutch size may vary from one to three eggs. The eggs are
incubated about 35 days. The young fledge nine to 14 weeks after hatching and at
approximately four months the young eaglets are on their own.

Figure 2.2.6: Recovery of bald eagles

As  Figure 2.2.6 shows, the [ yumber of Bald Eagle Pairs Counted in Lower 48 States
population of bald eagles in the | 4953.1d04 Missing years indicate i dats)

lower 48 states has certainly l
increased within the past 31 years.
Though the bald eagle has recently
been reclassified to threatened, this
action does not alter those
conservation measures already in
effect to protect the species and its
habitat.  Periodic review of the
status of the species will continue
through annual surveys and bird 0 1953 1874 1981 198¢ 198G 1988 1983 1980 1931 1992 1993 1994

5 Thousands of eadle pairs

banding.
g Source: FWS Region 3

2.2.5.3 Redside Dace

Figure 2.2.7: Redside dace

According to the DNP, there are
known occurrences of the
redside  dace  (Clinostomus
elongates), a state endangered
species, in the Hanna’s Creek
waterhsed.  Minnows of this
genus are usually about 3-4
inches long, have a broad, dark
band along the lateral line, and
have a pointed head with a large
mouth (Figure 2.2.7). Typically
found in headwater streams, the
redside dace tends to avoid both
very warm and extremely cold waters. In these small streams it prefers clear pools

ource: American Fisheries Society
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with stony bottoms. It occurs in -

schools that actively search for Figure 2.2.8: Range of redside dace
food during daylight hours. | myces
Their large mouths enable them | =
to capture flying insects while
leaping out of the water.
Spawning occurs in late spring.
Redside dace are group
spawners, frequently depositing
their eggs in creek chub nests.
There is no parental care given
to either the eggs or young.

Clinostomus elongatus

Redside dace make good g;\\ . .
environmental  indicators  of - O [ drinages in native range

8 n # introductions
water quality because of their
need for clean water. The  Source: USCS
redside dace is particularly sensitive to riparian habitat degradation. Siltation,
removal of natural edge cover, channelization, and pollution from agricultural,
domestic, and industrial sources reduce suitable habitat and food sources for this
species. A map of the range of the redside dace is included in Figure 2.2.8. The
redside dace has been identified in Hanna’s Creek (and/or its tributaries) from
roughly the Fosdick Road bridge north to Fouts Road, and in Nutter Creek east to
Stone Road. These occurrences were reported in 1998.
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Attachment 2.2.1. Designated Wildlife Preserves map
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Attachment 2.2.2. Designated Wilderness Areas map
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Attachment 2.2.3. Riparian Habitat Value map
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Attachment 2.2.4. Aquatic Habitat Value map
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2.3 CULTURAL RESOURCES REVIEW

2.3.1 History

Union County was formed in 1812 from parts of Wayne, Franklin, and Fayette counties.
Earlier it was part of Dearborn County. Most of the land in Union County was ceded to the
United States by the Miami Confederacy of Indians in the Treaty of Greenville only a few
years before it was settled. The remainder of the county was ceded by the Indians in the
"Twelve Mile" Purchase of 1809 at Fort Wayne.

When the first settlers came to Union County, Indians were living west of the Whitewater
River near Paddock's Ford. Indians hunted near settlers’ homes and were usually friendly
and helpful. Colonists built Fort Dunlap about one mile west of Dunlapsville, a stockade
southwest of Richland Cemetery, and a block house along the Harrison-Center Township
line about one mile west of the CSX railroad; however, no record of battles or massacres
can be found in these areas. Much earlier, Union County had been the home of people
known as "Mound Builders”, probably of the Hopewell Indian culture group. About ten
mounds have been observed in Union County.

Beginning in 1804, Union County was settled rapidly by two streams of people, one from
the Carolinas, a second from Pennsylvania and New Jersey. Smaller numbers came from
Virginia, Tennessee and other states. Surprisingly, few early settlers came from Ohio or
Kentucky.

The name of the county may have been suggested by the method of formation or by the
name of Union, the earliest town in the area, or by both. Union, established before 1810,
stood on the east bank of Hanna's Creek along a road now abandoned. Brownsville was
selected as the first county seat of Union County, it was the largest town in the new county,
platted in 1815. Residents of the eastern part of the county insisted on a more central
location. Liberty became the new county seat in 1823.

2.3.2 Demographics

According to the United States Census Bureau, the population of Union county is 7,349
(2000), which is an overall increase of 8.9% since 1900. Union County population data is
included in Table 2.3.1. From 1985 to 1990, there was a net increase of population of 348
persons over the age of five who migrated to, versus emigrated from, Union County. From
1998 to 1999, there was a net migration increase of 42 persons and a natural increase
(births minus deaths) of 24. This appears to reveal a trend toward growth in Union County;
however, the projected population in 2020 is 7,329, a decrease of less than 0.01%. This
decrease is likely due to the “baby boomer” phenomenon. The negative growth
population age structure is due to the large number of persons over the age of 65 (949)
versus the number of persons below the age of four (514). The effects of this population
paradigm will likely be temporary. The average annual growth rate in the United States is
less than 1%; therefore, long-term growth is projected to be steady, yet slow, in Union
County. Demographic data sources are included in Appendix D.

@©Copyright 2002 Sagamore Environmental Services, Inc. Watershed Diagnostic Study
July 31, 2002 Cultural Resources Review
00-0681-MGIN ) Page 29



Table 2.3.1: Historic and projected county population of Union County
Year 1900 | 1910 | 1920 | 1930 | 1940 | 1950 | 1960 | 1970 | 1980 | 1990 | 2000 | 2020
Population | 6748" | 6260° | 60217 | 5880° | 6017 | 6412° | 6457 | 6582° | 6860° | 6976 | 7349° [7329™

" - US Census Bureau; ** - Indiana Business Research Center (projected)

Union County is predominantly agricultural; however, the amount of land in agricultural
production has been steadily decreasing from approximately 98.4% in 1900 to
approximately 79.8% in 1997, a reduction of approximately 18.9%. Farm earnings in
Union County accounted for 20% of the total earnings, compared with 23% from
government and 21% from wholesale-retail trade. Information detailing agricultural history
is included in Table 2.3.2.

Table 2.3.2: Farm land use history of Union County (in acres)

Year Land in Farms Harvested Cropland Land Pastured Woodland Not Pastured
1900 101,710 n/a n/a n/a
1910 102,182 nfa n/a n/a
1920 100,269 n/a n/a n/a
1930 102,571 57,910 35,113 2,246
1940 100,192 50,252 n/a n/a
1950 98,646 55,311 31,287 3,867
1959 98,514 56,656 n/a 4,771
1964 93,400 51,621 n/a 4,340
1969 94,673 48,667 n/a n/a
1974 87,992 57,148 n/a n/a
1978 86,718 61,293 13,791 5,210
1982 87,721 63,491 11,609 6,165
1987 87,958 56,104 9,607 5,657
1992 80,069 60,422 9,265 4,987
1997 82,500 63,111 8,716 5,393

n/a — not available
Source: US Census of Agriculture (February 1989)

With an increase in population and a decrease in agricultural properties, it appears that
Union County is slowly shifting from an agricultural base to a more urban base. Twenty-
eight percent of the county’s population lives within Liberty. A majority of the population
increase has occurred within Liberty. Watershed management planning should consider
the effects of the growing urban landscape within the watersheds.

2.3.3 Archaeological Records Review

An archaeological records review was performed for the Silver Creek and Hanna’s Creek
watersheds. There are 40 known archaeological sites within the watersheds. Of these, 11
have been deemed “not eligible” for listing on the National Register of Historic Places.
The eligibility of the remaining 29 sites is uncertain. The full archaeological report is
included in Appendix E. '

©Copyright 2002 Sagamore Environmental Services, Inc. Watershed Diagnostic Study
July 31, 2002 Cultural Resources Review

00-0681-MGIN Page 30



2.4 GOVERNMENT RECORDS REVIEW

This section includes information provided by the United States Environmental Protection
Agency (USEPA), the Indiana Department of Environmental Management (IDEM), and other state
and local regulatory agencies. These records are reviewed to identify facilities or environmental
conditions that may impact the watersheds. A portion of the information included in this section
was compiled by EcoSearch Environmental Resources, Inc. (EcoSearch). The EcoSearch
Government Records Search, including site maps, is included in Appendix F (Hanna’s Creek)
and Appendix G (Silver Creek).

2.4.1 National Priorities List (NPL)

The NPL identifies uncontrolled hazardous waste sites that warrant further investigation to
determine if long-term "remedial action” is necessary. The NPL is comprised of two sections, the
Federal Section and the General Section. The sites in the General Superfund Section of the NPL
are eligible for remedial action funded under the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA), enacted on December 11, 1980, and amended by
the Superfund Amendments and Reauthorization Act. According to this database, there are no
NPL sites within the watersheds.

2.4.2 Comprehensive Environmental Response, Compensation, and Liability Information
System (CERCLIS) ’

The CERCLIS is an inventory of all potential uncontrolled hazardous waste sites, based upon
state and federal investigation efforts, and notifications received as provided by CERCLA. There
are no CERCLIS sites within the watersheds.

2.4.3 Hazardous Waste Treatment, Storage, and Disposal (TSD) Facilities
The USEPA publishes a list of all hazardous waste TSD facilities in indiana. According to this
list, there are no TSD facilities within the watersheds.

2.4.4 Hazardous Waste Handlers

The USEPA Hazardous Waste Handlers List provides information on all companies that have
been assigned a USEPA identification number. These numbers are assigned to large quantity
generators (LQG, generates more than 2,200 pounds per month), small quantity generators
(SQG, generates 220 to 2,200 pounds per month), and transporters. Conditionally exempt
generators (generates less than 220 pounds per month) are not required to obtain a USEPA
identification number. There are three facilities within the Silver Creek watershed and one
within the Hanna’s Creek watershed. Information detailing these facilities is included in Table
2.4.1.

Table 2.4.1: Hazardous Waste Handlers data

Watershed Facility Address Type

Silver Creek D&L Industrial Finishes, Inc. 215 Brownsville LQG

Silver Creek Hofmann Body Shop 1735 US 27 North SQG

Silver Creek Kirk Nationalease 186 Kitchel Road SQG

Hanna’s Creek Kaiser Agricultural Chemicals Route 3 SQG
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2.4.5 Resource Conservation and Recovery Information System-Corrective Action Sites
(CORRACTS)

The CORRACTS database includes Resource Conservation and Recovery Information System
sites with reported corrective action. There are no CORRACTS, within one mile of the site.

2.4.6 Emergency Response Notification System (ERNS)

ERNS is a national database which contains information on specific notification of releases of oil
and hazardous substances into the environment. According to this list, there has been one ERNS
incident within the Hanna's Creek watershed:

September 15, 1998 — 230 gallons of anhydrous ammonia were released into the
atmosphere when a valve failed on a nurse tank. The release occurred at the Union
County Farm Coop at 2469 South Highway 27 in Liberty. No other information was
available for this incident.

2.4.7 Permit Compliance System (PCS)

The PCS database details permitted discharge information from the National Pollutant Discharge
Elimination System. According to this database, there is one PCS facility within the Silver Creek
watershed. Information detailing this site is included in Table 2.4.2.

Table 2.4.2: PCS site data
Watershed Facility Address Type
Silver Creek Liberty Municipal WWTP SR 44 & Dewey St wastewaster treatment

See Recommendations and Conclusions

2.4.8 IDEM State Cleanup List (SCL)

This database identifies sites deemed by the State of Indiana for remediation. The database
identifies sites participating in various programs such as the IDEM’s State Cleanup, Voluntary
Remediation Program, Immediate Removal Sites, and Defense Environmental Restoration
Program sites. There are no SCL sites located within the watersheds.

2.4.9 Solid Waste Facilities (SWFs)
According to the IDEM list of Permitted Solid Waste Facilities, there are two solid waste facilities
within the Silver Creek watershed. Information detailing these sites is included in Table 2.4.3.

Table 2.4.3: Solid Waste Facilities data

Watershed Facility Address Type
Silver Creek Union County Transfer Station CR100E county transfer station
Silver Creek Union County Landfill CR100E & CR 200 N private landfill

2.4.10 Underground Storage Tanks (USTs)
The IDEM maintains files for all registered USTs in Indiana. According to this database, there are
18 registered facilities within the watersheds. Information detailing these facilities is included in

Table 2.4.5.
Table 2.4.5: UST facility data

|r Watershed Facility/Address ‘ No. - Size (gal.) ] Status H
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Silver Creek Frame’s, R.R. 1 2 - not reported not reported
. Frame’s .
Silver Creek R.R. 2, Box 202A 2-1,000 permanently out of service
. FID 009473
Silver Creek 3 North Railroad Street 1 - not reported not reported
1-1,000 closed 2/15/87
. . 2 - 3,000 closed 2/15/87
Silver Creek 3 Ntl)-nfhegiﬁ)(ig(;‘treet 1 -4,000 closed 2/15/87
1-5,000 closed 2/15/87
4 -6,000 closed 2/15/87
Silver Creek SS #20268 1-1,000 permanently out of service
Main and Sycamore 3 -6,000 permanently out of service
Silver Creek Johnson's Service 2 - 3,000 closed 11/1/92
tve 206 North Main Street 1 - 4,000 closed 11/1/92
Richardson Sunoco 1 - 3,000 closed 5/31/95
Silver Creek 10 South Main Street 1 - 6,000 closed 5/31/95
1 - 8,000 closed 5/31/95
. 1-1,000 currently in use
Silver Creek 10 NL;?tiﬁ;\/Airne!treet 1 - 8,000 currently in use
3 - 10,000 currently in use
. Scaggs Oil Co. .
Silver Creek 110 North Main Street 4 - 8,000 currently in use
1-550 closed 5/8/92
Union 76 2 - 3,000 closed 3/31/94
Silver Creek 101 N nklmof\r:\ in Street 2 - 4,000 closed 3/31/94
orth Ma 1 - 10,000 closed 11/11/99
3 -8,000 currently in use
. Miles-Richmond )
Silver Creek 221 South Main Street 1 - 10,000 permanently out of service
1-1,000 closed 2/1/98
Silver Creek Union County Co-op 2 -10,000 closed 2/10/98
' 101 West Campbell 6 - 10,000 currently in use
2 -20,000 currently in use
Silver Creek Union County EMT 2 - 4,000 closed 11/1/98
State Road 27 1 - 8,000 closed 11/1/98
Silver Creek Toan RGe;rage 1-7,000 permanently out of service
Silver Creek R 1-500 closed 8/1/91
107 Layman Street
Silver Creek Harold Crouse & Sons 1-1,000 unregulated
! R.R. 3 Box 58 1 - 6,000 closed 5/10/98

Hanna’s Creek

Union County Co-op
2469 State Road 27

not reported

not reported

Hanna's Creek

Kaiser Ag. Chemicals
R.R. 3 Box 186

2-1,000
110,000

permanently out of service
permanently out of service

2.4.11 Leaking Underground Storage Tanks (LUST)

The IDEM maintains files for all reported LUSTs in Indiana. There are four reported LUST
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incidents at three locations within the Silver Creek watershed. Information detailing these
incidents is included in Table 2.4.4.

Table 2.4.4: LUST incident data

Watershed Facility Address Priority Status
Sitver Creek Richardson Sunoco 10 S. Main St. medium active
Silver Creek Union ,76' lelerty 101 N. Main St. 1. low 1. dlscon?cinued
Carter’s Service 2. low 2. active
Silver Creek Union Co. Co-op 101 W. Campbell low active

2.4.12 Indiana Spill Data

The IDEM maintains records of all reported spills of chemicals, petroleum, or otherwise noxious
substances in Indiana. There have been six reported spills within the Silver Creek watershed and
one reported spill within the Hanna's Creek watershed:

Silver Creek

May 26, 1989 - An unknown amount of gasoli.ne was spilled into a ditch at the
intersection of North Main Street and Brownsville Road. The spill was cleaned up in one
day.

May 8, 1991 - A fish kill was reported approximately one mile west of Liberty and north
of Highway 44. No other information was available.

February 28, 1996 — An open burn of solid waste in a 55 gallon drum was reported at 10
South Main Street. The material within the drum was contained.

ctober 13, 1998 — 150 gallons of diesel fuel was spiiled at the B & C One Stop & Shop

O
et ol Ll eiied|
located at 101 North Main Street. The spill was contained and cleaned up.

March 29, 1999 - Five gallons of textile spirits and 1,000 gallons of rainwater from

secondary containment were spilled due to equipment failure at D & L Industrial Finishes
located at 215 Brownsville Avenue. The spill was contained.

June 16, 1999 — An undetermined amount of an unknown substance was spilled at the

Kiel Brothers Qil Company located at 101 North Main Street. The spill was cleaned up.

Hanna’s Creek

June 11, 1989 — Five gallons of Treflan was spilled at the Kaiser Estech facility located
‘one-half mile east of Liberty. The spill was contained and five gallons of the spilled
product were recovered.

2.4.13 County Spill Data
The Indiana Union County Spills Database, maintained by the Union County Emergency
Management Office, contains information about hazardous materials spills in Union County.
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Based on this database, there have been four reported spills within the Silver Creek watershed
and one reported spill within the Hanna’s Creek watershed:

Silver Creek

June 16, 1999 - Fifty gallons of gasoline were spilled during the filling of a UST due to a
faulty vent line. The spill occurred at 101 North Main Street. The spill was contained
and cleaned up.

November 24, 1999 — A two gallon container full of gasoline dropped from the back of a
pickup truck and spilled its contents at the corner of North Fairground and Campbell. No
other information was available.

December 2, 1999 ~ An unknown amount of liquid sorghum leaked from a UST at 217
South Main Street. The spill was contained and cleaned up and the impacted soil was
excavated.

March 1, 2000 — 100 Gallons of diesel fuel leaked from a semi truck fuel tank at State
Road 27 and Highway 44. The spill was contained and cleaned up and the impacted
material was properly disposed.

Hanna’s Creek

October 6, 1999 — 15 gallons of used machine coolant spilled while being loaded onto a

tanker truck at 1112 East Kitchel Road. The spill was contained and cleaned up.

2.4.14 Indiana Confined Feeding Operations (CFO)

The IDEM maintains records on all permitted CFOs in Indiana. Indiana law defines a confined
feeding operation as any livestock operation engaged in the confined feeding of at least 300
cattle, 600 swine, 600 sheep, or 30,000 fowl (chickens, ducks, etc.). The database includes
information on the following: number and type of livestock; manure management (MM);
livestock buildings, either existing (E) or proposed (P); and, water quality violations (WQ).
According to this database, there are four CFOs in the Hanna’s Creek watershed. Information
detailing these operations is included in Table 2.4.6.

Table 2.4.6. CFO data

Facility Address Livestock MM Buildings | WQ | Status

Not reported 100 S. & S.R. 101 170 swine CcP 1P 0 voided

NJJ Farms Salem & Liberty Pike | 1530 swine | SMS, CP, EP 6E 0 active
Stevens Farms not reported 1353 swine SMS, CP 6E 0 active
Hanna's Creek Pig Farm SW of Kitchel 1224 swine CcpP 5E 1P 0 voided

SMS — Solid Manure System, CP - Concrete Pits, EP — Farthen Pits
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2.5 PREVIOUS REPORTS

2.5.1 Federal Reports

Sedimentation in Whitewater Lake, Union County, East-Central Indiana, 1959 - 1988
(USGS) — The USGS studied the impact of sedimentation on Whitewater Lake with data
from 1959 through 1988. According to this report, the largest amount of sediment has
accumulated in the upper part of the lake where Silver Creek enters. The surface area of
the lake was 7,580,000 square feet (174 acres) in 1959 and 6,590,000 square feet (151
acres) in 1988. In 1959, the volume of water in Whitewater Lake was calculated to be
138,000,000 cubic feet; in 1988, the volume was 132,000,000 cubic feet. Six million
cubic feet of sediment that accumulated from 1959 to 1988 remained in the lake. An
additional 4,350,000 cubic feet of sediment was dredged from the lake during 1978 to
1981 and 1984 to 1988. Therefore, the total sediment accumulation in Whitewater Lake
from 1959 to 1988 was 10,350,000 cubic feet. Based on this, the annual rate of sediment
accumulation has been 357,000 cubic feet per year. If the sediment loading in Whitewater
Lake is not mitigated, the volume of water in the lake in 2017 is estimated to be 88.2% of
the 1959 volume, a net loss of 11.8%.

National Eutrophication Survey, Whitewater Lake, Union County, Indiana, 1976 (USEPA)
~ The USEPA completed a nationwide eutrophication study which included Whitewater
lake. Nutrient loading from tributaries was assessed as part of this study. Samples were
collected from within the Whitewater Lake and from Silver Creek.

2.5.2 State Reports

Water Resources Availability in the Whitewater River Basin, Indiana, 1988 (INDR,
Division of Water) — This document was prepared by the IDNR in compliance with The
Water Resource Management Act (I.C. 13-2-6.1) of 1983. This report describes the
availability, distribution, quality and use of surface and groundwater in the Whitewater
River Basin. The report is intended to provide background hydrologic information for
water resources decision-making. A majority of the information used for the watershed
diagnostic study contained within this report included stream flow data, climatologic data,
and demographic data. Prior to this report, no comprehensive hydrologic studies of the
Whitewater River Watershed had been published.

Indiana Water Quality Report 2000 (IDEM, Office of Water Management, Planning and
Restoration Branch) — This document was prepared by the IDEM in compliance with
Section 305(b) of the federal Water Pollution Control Act (the amended Clean Water Act,
1987) which requires states to prepare and submit to the USEPA a water quality assessment
report every two years. This report focused on the Upper Wabash River watershed, the
East Fork of the White River watershed, and the Great Miami River watershed. A
comprehensive investigation of the condition of water resources (groundwater and surface
water) was performed in relation to aquatic life, recreation, and consumption.

Indiana T by 2000, Watershed Soil Loss Transects (Purdue Extension and the Natural

Resources Conservation Service) - The dataset for Union County (transect
INOT081W.TDA), compiled in 2001, reveals the percent and number of present
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agricultural fields per crop type with indicated tillage-systems for each previous crop. The
data is included in the following tables:

Table 2.1. Corn fields with indicated tillage system for each previous crop

Previous crop Tillage System: percent (i ber)
total No-till | Ridge-till | Mulch-till | Reduced-till | Conventional | Other | N/A | Unknown
Corn (21) 5(1) 5(1) 5(1) 81(17) 0 (0) 5(1) 0(0) 0(0)
Soybeans (57) | 21 (12) 5@3) 0(0) 32(18) 42 (24) 0(0) 0(0) 00
Small grain (1) | 0(0) 0(0) 0(0) 0(0) 100 (1) 0(0) 0(0) 0(0)
Forage (0) 0(0) 0(0) 0(0) 0(0) 00 00 ()} 0(0)
Other (1) 0 (0) 0(0) 0 (0) 100 (1) 00 0 (0) 0 (0) 0 (0)
N/A (0) 0(0) 00 0(0) 0(0) 0(0) 0(0) 0(0 0(0)
Unknown (1) 0(0) 0(0) 0(0) 0(0) 100 (1) 0 (0) 0(0) 0(0)
All (81) 16 (13) 54 1(1) 44 (36) 32 (26) 1(1) 0 (0) 0(0) -
Table 2.2. Soybean fields with indicated tillage system for each previous crop
Previous crop Tillage System: percent (i ber)
total No-till | Ridge-till | Mulch-till | Reduced-till | Conventional | Other | N/A | Unknown
Corn (81) 73 (59) 0 (0) 0(0) 21(17) 6 (5) 0 (0) 0 (0) 0(0)
Soybeans (5) | 40(2) 0 (0) 0(0) 60 (3) 0(0) 00 0(0) 0(0)
Small grain (4) | 25 (1) 0© 0(0) 25 (1) 50 (2) 0(0) 0(0) 0(0)
Forage (0) 100 (1) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
Other (1) 0(0) 0(0) 0(0) 0 (0 0(0) 0 (0) 0 (0) 0(0)
N/A (0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0 (0) 0 (0)
Unknown (1) | 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
All (81) 69 (63) 0(0) 0 (0) 23 (21) 8(7) 0 (0) 0(0) 0(0)
Table 2.3. Small grain fields with indicated tillage system for each previous crop
Previous crop Tillage System: percent (number)
total No-till | Ridge-till | Mulch-till | Reduced-till | Conventional | Other | N/A | Unknown
Corn (81) 0(0) 0(0) 0 (0) 0 (0) 0 (0) 0(0) | 100(1) 0(0)
Soybeans (5) 0(0) 0(0) 0(0) 0(0) 0 (0) 0(0) | 100 4) 0(0)
Small grain (4) | 0 (0) 0(0) 0(0) 0(0) 0(0) 0(0 | 100(M) 00
Forage (0) 0(0) 0(0) 0 (0) 0(0) 0(0) 0(0) | 100(1) 00
Other (1) 0(0) 0(0) 0(0) 00 0(0) 00 0(0) 0(0)
N/A (0) 0 (0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 00
Unknown (1) | 0(0) 0(0) 0(0 00 00 0(0) 0(0) 00
All (81) 0 (0) 0 (0) 0(0) 0(0) 0(0) 0(0) | 100(7) 0(0)
Table 2.4. Forage fields with indicated tillage system for each previous crop
Previous crop Tillage System: percent (number)
total No-till | Ridge-till | Mulch-till | Reduced-till | Conventional | Other | N/A | Unknown
Corn (81) 0(0) 0(0) 0 (0) 0(0) 00 0(0) 0 (0) 00
Soybeans (5) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) | 100(1) 0(0)
Small grain (4) | 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) | 100(2) 0(0)
Forage (0) 0(0) 0 (0) 0(0) 0(0) 0(0) 0(0) | 100(8) 0 (0)
Other (1) 0(0) 0 (0) 0 (0) . 0(0) 0(0) 00 0(0) 0(0)
N/A (0) 0(0) 0(0) 0(0) 0(0) 0 (0) 0(0) 0(0) 0(0)
Unknown (1) 0(0) 0 (0) 0(0) 0(0) 0 (0) 0(0) 0 (0) 0(0)
Ali (81) 0(0) 0(0) 0 0(0) 8(7) 0(0) {100(11) 0(0)
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Table 2.5. Idle fields with indicated tillage system for each previous crop

Previous crop Tillage System: percent (i ber)
total No-till | Ridge-till | Mulch-till | Reduced-till | Conventional | Other | N/A | Unknown
Corn (81) 0(0) 0 (0) 0(0) 0(0) 0(0) 00 0 (0) 0(0)
Soybeans (5) 0(0) 0 (0) 0(0) 0 (0) 0(0) 01(0) 0(0) 0(0)
Small grain (4) | 0(0) 0(0) 00 0(0) 0(0) 0(0) 0(0) 0(0)
Forage (0) 0(0) 00 00 0(0 0(0) 0(0) 0(0) 0(0)
Other (1) 0(0) 0(0) 0(0) 00 0(0) 0(0) | 100(1) 0(0)
N/A (0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
Unknown (1) |- 0(0) 00 0(0) 0(0 00 0(0 | 1004 0 (0)
All (81) 0(0) 00 0(0) 0(0) 8(7) 0(0) | 100 (5) 0 (0)
Table 2.6. Other fields with indicated tillage system for each previous crop
Previous crop Tillage System: percent (number)
total No-till | Ridge-till | Mulch-till | Reduced-till | Conventional | Other | N/A | Unknown
Corn (81) 0(0) 0(0) 0(0 0(0) 0(0) 0(0) 0 (0) 0(0)
Soybeans (5) 0(0) 0(0) 00 0(0) 0 (0) 0(0) 0(0) 0(0)
Small grain (4) | 0(0) 0(0) 0(0) 01(0) 0(0) 0(0) 0(0) 0(0)
Forage (0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) | 100(1) 0(0)
Other (1) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 00 0(0)
N/A (0) 0(0) 0(0) 00 0(0) 00 0(0) 0(0) 0(0)
Unknown (1) 0(0) 0 (0) 0(0) 0(0) 0(0) 0(0) 00 0(0)
All 81) 0(0) 0(0) 0 (0) 0(0) 8 (7) 0(0) [ 100(1) 0(0)
Table 2.7. Unknown fields with indicated tillage system for each previous crop
Previous crop Tillage System: percent (number)
total No-till | Ridge-till | Mulch-till | Reduced-till | Conventional | Other | N/A | Unknown
Corn (81) 50 (3) 00 0(0) 332 17 (1) 0(0) 0(0) 00
Soybeans (5) 0 (0) 50 (1) 0(0$) 0(0) 0(0) 0 (0) 0(0) 50 (1)
Small grain (4) | 0(0) 0 (0) 0(0) 0(0) 50 (1) 0(0) 0(0) 50 (1)
Forage (0) 0(0) 0(0) 0(0) 0(0) 0(0) 0 (0) 0(0) 0(0)
Other (1) 0(0) 0 (0) 0 (0) 0(0) 0(0) 0(0) 0(0) 0(0)
N/A (0) 0(0) 0(0) 0(0) 0(0) 0 (0) 0(0) 0(0) 0(0)
Unknown (1) 0 (0) 0(0) 0(0) 0(0) 0(0) 0 (0) 0 (0) 0(0)
All (81) 30 (0) 10 (1) 0(0) 20(2) 20 (2) 0(0) 0(0) 20 (2)
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2.6 FIELD RECONNAISSANCE

2.6.1 Initial Survey

A “windshield survey” was conducted in January 2001 to familiarize the investigators with
the area of investigation. The windshield survey provided an initial view of the sampling
points, Silver Creek, Hanna’s Creek, and a “lay of the land” within both watersheds.
Information regarding physical access to sampling points, specialized equipment
requirements, location of feedlots, industrial sites, and general land use was obtained.

Figure 2.6.1: View of Sample Location 2

=3 2
Photographed January 8, 2001

2.6.2 Aerial Flight

An aerial survey was conducted to provide a comprehensive view of the watershed. The
aerial survey of the Silver Creek and Hanna’s Creek watersheds was conducted on March
27, 2001. Many characteristics of the watersheds are not visible from the ground. It is
difficult to observe how these characteristics are interacting with, and impacting each
other. An aerial view of the watersheds also provides a view of general landforms and land
uses.

Observations made during the aerial flight were photo-documented.  Copies of
photographs are included. The remains of dredging operations at Whitewater Lake as well
as sedimentation at the discharge of Hanna’s Creek into Brookville Lake were observed.
Agricultural and land use practices that are potentially impacting the watersheds were
documented as well.
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Figure 2.6.2: Dredging basis north ofWiteter Lake

Photographed March 27, 2001

Figure 2.6.3: Livestock operation on tributary of Silver Creek

Photographed March 27, 2001
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: Unbuffered tributary of Hanna’s Creek

Al

Photographed March 27, 2001
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2.7 SAMPLE POINT LOCATIONS

2.7.1 Placement Justification

Sampling point locations were established based on potential impact from land use,
physical characteristics, ease of access, and property owner approval. [nformation
compiled during the Preliminary Investigation was used to establish sampling locations. A
sample location map, including IDEM sample locations, is included in Attachment 2.7.

2.7.2 Description of Locations

Sample locations represent water quality of the Hannah’s Creek and Silver Creek drainages
with contributions from all upstream tributaries. They are numbered from downstream to
upstream. Individual tributaries may have water quality quite different from that found in
the cited drainages, as the cited drainage water quality is a result of mixing from all the
tributaries. The location of each sample point is as follows:

Hanna’s Creek

Sample point 1 is located at the end of Bull Hill Road, west of State Road 101. This
sample point is located where Hanna’s Creek enters property controlled by the State
of Indiana, and is representative of the discharge of Hanna's Creek into Brookville
Reservoir.

Sample point 2 is located on Retherford Road, east of State Road 101 and

Roseburgh.

Sample point 3 is located at  Figure 2.7-1: Sample point 3
ple p s =

the Fosdick Road bridge,

immediately east of North
Creek Road.

Sample point 4 is located at
the Greenwood Road ford,

north of State Road 44.

Sample point 5 is located at
the Swafford Road bridge,

at the intersection of
Kitchell Road and Swafford Road. Sampling point 5 represents the headwaters of
Hanna’s Creek.

Wi

Photographed May 14, 2001
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Silver Creek
Sample point 6 is located

on State of Indiana
property, at the end of an
abandoned county road,
south of Snake Hill Road.
This sampling point rep-
resents the discharge of
Silver Creek into White-
water Lake.

Figure 2.7.2: Sample point 6
- £ p E

Sample point 7 is located at
the Snake Hill Bridge, east

of County Road 100 West. Tributaries of Silver Creek that contribute to sample
point 7 include the Town of Liberty Wastewater Treatment Plant (WWTP) discharge.

Photographed May 14, 2001

Sample point 8 has two le point 8
locations. The point used
for flow monitoring is
located at the County Road
200 North bridge, east of
U.S. Highway 27. The
chemical and biological
sampling point was re-
located to Troy’s property,
located west of Old 27
Road. The chemical and
biological sampling point
was moved to this location, as it is downstream from tributaries that drain the
Liberty Country Club golf course.

Figure 2.7.3: Biological and chemical samp

£,

Photégraphed May 18, 2001

Sample point 9 is located on the Stout Road bridge. There is a considerable amount
of livestock production upstream of this location.

Sample point 10 also has two locations. The flow monitoring point is located on
the east side of the State Road 227 Bridge, at the headwaters of Silver Creek. The
chemical and biological sampling point is located at the Mitchell Road bridge west
of Witts Station and east of Foutz Road. This point was relocated to include more
headwater tributaries.
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ATTACHMENT

2.7. Sample locations map
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3.0 BACKGROUND & FIELD WORK B

3.1 Water Quality

The chemical and physical characteristics of the water in a stream provides significant
information regarding water quality and the condition of the watershed. Analysis for specific
indicators allows the investigator to determine if water quality problems exist, and if so, the
probable causes of water quality problems.

3.1.1 Parameters

Information in this section is broken into two categories: physical parameters (temperature,
pH, conductivity, dissolved oxygen, and flow velocity) and chemical parameters (turbidity,
_phosphate, nitrogen and fecal coliform). Standard and/or guideline levels for each parameter
are cited below and tabulated in table 4.1. These levels are to serve only as a point of
reference since the assumed sources of pollution are widespread, non-point sources and
therefore, are not enforceable.

3.1.1.1 Physical Parameters
Temperature is a measure of the amount of heat in water. The state guidelines regarding
water temperature are as follows:

1. There shall be no abnormal temperature changes that may adversely affect aquatic
life unless caused by natural conditions.

2. The normal daily and seasonal temperature fluctuations that existed before the
addition of heat due to other than natural causes shall be maintained.

3. The maximum temperature rise at any time or place above natural temperatures
shall not exceed 5 degrees Fahrenheit in streams.

4. Water temperatures shall not exceed the following maximum limits during more
than one percent of the hours in the 12 month period ending with any month; at
no time shall the water temperature exceed the maximum limits below by more

_than 3 degrees Fahrenheit.

January 50°F May 80°F September  90°F
February 50°F June 90°F October 78°F
March 60°F July 90°F November  70°F
April 70°F August 90°F December  57°F

pH - A scale used to determine the alkaline or acidic nature of a substance. The scale ranges
from 1-14 with 1 being the most acidic and 14 the most basic. Pure water is neutral with a pH
of 7. The Indiana water quality standard for pH is between 6.0 and 9.0. Daily fluctuations
above 9.0 that are correlated with photosynthetic activity are permitted.
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A pH range of 6.5 to 8.2 is optimal for most organisms. Rapidly growing algae and vegetation
remove carbon dioxide (CO?) from the water during photosynthesis, which can result in a
significant increase in pH. Most natural waters have pH values from 5.0 to 8.5. Acidic,
freshly fallen rainwater may have a pH of 5.5 to 6.0. Alkaline soils and minerals (limestone)
can raise pH to 8.0-8.5. Seawater usually has a pH close to 8.0.

Dissolved Oxygen (DO) - The concentration of free (not chemically combined) molecular
oxygen (a gas) dissolved in water is usually expressed in milligrams per liter, parts per million,
or percent of saturation. Adequate concentrations of dissolved oxygen are necessary for the
life of fish and other aquatic organisms and the prevention of offensive odors. DO levels are
considered the most important and commonly employed measurement of water quality and
indicator of a water body's ability to support desirable aquatic life. Levels between 5 and 10
milligrams per liter (mg O2/L) are considered optimal and most fish cannot survive for
prolonged periods at levels below 3 mg O2/L. Levels below 1 mg O/L are often referred to as
hypoxic and when Oz is totally absent anoxic (often called anaerobic, which technically
means without air). The Indiana water quality standard for dissolved oxygen is an average
concentration greater than 5 mg O2/L, and not less that 4 mg O2/L. In streams designated for
cold-water fish, the water quality standard is greater than 6 mg O2/L. Levels above 10 mg
O2/L are considered to be supersaturated and are indicative of an unstable ecology. One
model for a supersaturated DO condition suggests that the condition is the result of algal
bloom and that subsequent die-off can consume DO and depress DO levels below that
necessary to support aquatic life.

Conductivity - Measures water's ability to conduct an electric current and is directly related to
the total dissolved salts (ions) in the water. Called EC for electrical conductivity, it is reported
in micromhos per centimeter (umhos/cm). EC is temperature sensitive and increases with
increasing temperature. Most modern probes automatically correct for temperature and
standardize all readings to 25°C and then refer to the data as specific conductance. There is
no standard for conductivity in Indiana; however, the USEPA cites a range of 150 - 500
pmhos/cm as healthy for most fish and macroinvertebrate species, as part of the Voluntary
Stream Monitoring program (EPA 841-B-97-003).

Flow Velocity — Measures the volume of water that is flowing past a particular point within a
given period of time. Flow velocity is an essential parameter in that, for a given pollutant
concentration in the stream flow, it is possible to determine the pollutant loading in the
watershed. Flow velocity, recorded as cubic feet per second (cf/s), was measured once a
month during 2001, including sampling events, in preparation of an annual flow profile.
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3.1.1.2 Chemical Parameters Figure 3.1. Ecoregion VI with level |Il ecoregions delineated

Turbidity is a measure of the water clarity.
Sources of turbidity include soil erosion,
urban runoff, construction activity, algal
blooms  and bottom  disturbance,
commonly from boats and bottom-feeding
fish. There is no standard for turbidity in
Indiana; however, the Hoosier Riverwatch
program lists 1 to 10 nephelometric turbity
units (NTU) as excellent. The United States
Environmental Protection Agency (USEPA)
has recommended 10.4 NTU as a standard
of turbidity in ambient water in the level 111
ecoregion 55 (see Figure 3.1).
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Source: EPA 822-B-00-017

Phosphate - Phosphorous is a nutrient that is common in water, occurring as phosphate
(PO4*). Phosphate is evaluated as both ortho (dissolved) phosphate and total phosphate.
Dissolved phosphate is defined as that which passes through a 0.45 pm-pore filter. The
decomposition of organic matter in a stream is the major source of dissolved phosphate. Total
phosphate is a measure of both dissolved and non-dissolved phosphate. Phosphates, having a
net positive charge, bind readily to soil particles, tending to have a net negative charge.
Therefore, phosphates that are applied to agricultural fields in the form of fertilizers can be
transported into streams, bound to soil particles, via runoff. For Lake Michigan, the Indiana
water quality standard for total phosphates is less than 0.04 mg/L (327 IAC 2). For the balance
of the state no standard has been established, but the 0.04 mg/L level is a threshold value
(guideline) for review purposes. The USEPA standard for ortho-phosphates is less than 0.05
mg/L for streams discharging into lakes (USEPA 1987).

Phosphates are regarded as the limiting nutrient in watershed management. Nitrogen is
generally available in the atmosphere and is delivered to the watershed through a variety of
mechanisms. Phosphates only form from solid substances, so are more readily managed.

Nitrogen is the most prevalent element in the world. Nitrogen is the key constituent of plant
proteins, chlorophyll, and nucleic acids (DNA and RNA). Therefore, nitrogen is the key
nutrient. However, approximately 99% of nitrogen is in an organic form. Organic nitrogen is
not available for plant uptake. Plant available nitrogen is often deficient in agricultural soils.
Nitrogen is found in water from multiple sources, including human and animal waste,
decomposing organic matter and fertilizer. Nitrogen is measured as various forms in water,
including total Kjeldah! nitrogen (TKN), ammonia (NHs*), nitrate (NOs) and nitrite (NO2).
These measurements are described as follows:

TKN measures nitrogen in the form of organic proteins and/or their decomposition
product ammonia, as measured by the Kjeldahl Method. It is important because
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organic loading (from organic nitrogen) represents oxygen demand. TKN is a
parameter that is frequently used as an indicator of industrial pollution and sewage.
The USEPA has recommended 0.04 mg/L as a standard for TKN concentration in
ambient water in the level 1l ecoregion 55 (EPA 822-B-00-017).

Ammonia (NHa4*), one of only two plant available forms of nitrogen, is the most
reduced form of nitrogen and the product of organic decomposition. Ammonia is
usually present in low (less than 1 mg/L) levels in unpolluted, well-oxygenated waters.
Ammonia has a net positive charge, which binds readily to clay-based soils, which
tend to produce a net negative charge. The mechanism by which ammonia enters a
stream is similar to phosphate. The standard for ammonia in Indiana is dependent on
water temperature and pH. The method for determining the standard was established
by the USEPA (EPA 822-R-99-014).

Nitrate (NOs), the other plant available form of nitrogen, and nitrite (NO2) are
oxidized forms of nitrogen resulting from the nitrification (bacterial oxidation) of
ammonia. Nitrate and nitrite both have net negative charges and, therefore, do not
bind readily with soil particles. For this reason, these forms of nitrogen are more likely
to leach through the soil profile rather than be transported with soil runoff. Nitrate and
nitrite have been found in high concentrations in groundwater where, if consumed via
well water, can cause significant health concerns. Nitrate nitrogen is usually present in
low concentrations in natural water, and is the most abundant inorganic form of
nitrogen. Nitrates are reduced to nitrites by the digestive system. The water quality
standard for nitrate is 10 mg/L nitrate-nitrogen (NOs-N) which is equivalent to 44 mg/L
NOs (327 IAC 2). The water quality standard for nitrite is 1.0 mg/L (327 1AC 2).

Fecal coliform consists of bacteria found in the feces of warm-blooded animals, including
humans, livestock and waterfowl. The presence of fecal coliform is rare in unpolluted waters.
Common sources of fecal coliform include combined sewer overflows (CSOs) in urban areas,
leaking septic systems, feedlot runoff, and direct discharges of untreated sewage.

Indiana’s standard for fecal coliform exists as a standard for a particular variety of fecal
colliform, E. coli. Indiana Administrative Code (IAC), Title 327, Chapter 2 Section 1.5-8(e)(2)
establishes bacteriological quality for recreational uses as follows: “E. coli bacteria, using
membrane filter (MF) count, shall not exceed one hundred twenty-five (125) per one hundred
(100) milliliters as a geometric mean based on not less than five (5) samples equally spaced
over a thirty (30) day period nor exceed two hundred thirty-five (235) per one hundred (100)
milliliters in any one (1) sample in a thirty (30) day period.”

The USEPA standards for fecal coliform concentrations is as follows:

+Drinking water: Less than 1.0 colony-forming units (cfu)/100 ml of total coliforms
(approximately 0.1 fecal coliform)

Total body contact: Less than 200 cfu/100 ml of total coliforms

*Partial body contact: Less than 1,000 cfu/100 ml of total coliforms

Treated sewage effluent: Less than 2,000 cfu/100 ml of total coliforms

In this report, the USEPA standard for partial body contact is referenced.
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3.1.2 Sampling

Two sampling events occurred at each sample location, storm (high) flow and low flow. High
flow sampling measures constituent concentrations during a significant precipitation period,
when a large volume of water is draining the watershed via runoff and artificial drainage.
Low flow sampling measures constituent concentrations during base flow (average)
conditions. Projections for sampling events were based on historic climatic data for Union
County.

Temperature, pH, conductivity, dissolved oxygen, and flow velocity measurements were
completed in the field at the time of sample acquisition. Temperature, pH and conductivity
were measured with a Hydac conductivity/temperature/pH meter. Dissolved oxygen was
measured with a YSI Model 55 dissolved oxygen meter. A FP-201 from Global Water was
used to measure velocity following the United States Geological Society Small Stream
method. Permanent transects across the stream, running perpendicular to the flow, were
established at each sample location and marked with surveyors tape attached to an adjacent
tree.

The cross-sectional area was measured at each site for each event. Stream width was
measured and recorded first. Stream depth was then measured and recorded at two foot
increments along each transect. The cross-sectional area was calculated by multiplying the
stream width with the average stream depth. Vertical flow-averages were measured by the
flow meter and recorded at the same two-foot increments. Flow was measured to the nearest
0.1 foot per second (f/s). Flow that was not detectable by the meter was recorded as <0.1 f/s.
Flow velocity, reported as cubic feet per second (cfs), was calculated by averaging the vertical .
flow-averages and multiplying it by the cross-sectional area.

Nitrate, nitrite, total Kjeldahl nitrogen, ammonia, total phosphate, ortho phosphate, turbidity
and fecal coliform analysis was performed in the laboratory by Hoosier Microbiological
Laboratories (Hoosier) in Muncie, Indiana. Water samples were collected and cooled to 4°C
prior to delivery to the laboratory. Due to the six-hour hold time for fecal coliform samples,
samples were immediately delivered to the laboratory by Sagamore personnel. Samples were
transported under standard chain-of-custody protocols. Water samples were collected using a
12 foot long Bel-Art® handled dipper and a two gallon bucket. Samples were placed into
sterilized, Nalgene® containers with Teflon® lined screw-top lids provided by Hoosier.
Container types and associated preservatives were

selected respective to analysis. aEnhbwEamp S

3.1.2.1 High Flow

High flow sampling occurred on May 18, 2001,
toward the end of a three-day rain event that dropped
over six inches of precipitation. Weather conditions
were overcast with intermittent rain showers. The air
temperature was 75° F.

Photographed May 18, 2001
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3.1.2.2 Low Flow

Low flow sampling occurred on September 17,
2001. To that point, it had been three weeks since a
precipitation event. Weather conditions were hazy
with a temperature of 80° F.

Figure 3.3. Low Flow, Sample Location 8

Results of the sampling events are discussed in the
Section 4.

3.2 Macroinvertebrates Photographed September 17, 2001
Macroinvertebrates or benthic macroinvertebrates are animals that do not have backbones
and can be seen with the naked eye. Macroinvertebrates live mainly on the stream bottom or
among debris on the bottom of a stream. The bottom dwellers are called benthic
macroinvertebrates (benthic=bottom, macro=Ilarge, invertebrate=animal without a
backbone). Most bottom dwellers are insects, but they can also be aquatic worms,
crustaceans, snails, clams, or arachnids. The vast majority of stream-dwelling
macroinvertebrates live in riffle areas. Riffles are areas of fast, shallow water with a bedrock
bottom with rocky particles ranging in size from cobbles to gravel.

Macroinvertebrates provide a quick view of the water ~ Figure 3.4. Stonelfy larva
quality of a watershed. Because they live in the water
for all or most of their lives and have complex life
cycles of one year or more, macroinvertebrates are
able to reflect the effects of short-term environmental
variations. Sampling macroinvertebrates is
advantageous for the following reasons: 1) they differ
in their tolerance to amounts and types of pollution; 2)
they are easy to identify; 3) they are easy and
inexpensive to collect; 4) they are good indicators of  Source: University of Virginia, 2001

localized conditions because of their limited migration

patterns; 5) they are abundant in most streams; and, 6) they are a primary source of food for
fish.

Prior to sampling, a request was submitted to the IDNR for the taking of species from state
property, being that sample points 1 and 6 are located within state recreational areas. Copies
of the authorization from the IDNR are included in Appendix H.

Macroinvertebrates for this project were sampled on November 6, 2001. August was the
proposed month for this sampling but it was unseasonably wet and water levels were high.
The months of September and early November provided a look at the watershed’s quality
during the harshest conditions of the year with water levels being lower, higher water
temperatures, and lower amounts of dissolved oxygen. Macroinvertebrate results will be
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compared to the Indiana Department of Figure i )
Environmental Management (IDEM) data collected ;
previously in August of 1994.

Sampling methods followed the multihabitat
approach protocols described in the Rapid
Bioassessment Protocols for Use in Streams and
Rivers, produced by the United States
Environmental Protection Agency (USEPA). Two
teams of two and one team of three persons
sampled for macroinvertebrates. Team members
included two individuals from the Union County
Soil and Water Conservation district and five
individuals from Sagamore Environmental Services,
Inc. Weather conditions on the sampling day was
70°F and sunny.

Four main habitat types within a 100 meter area
upstream from the ten sample points were sampled
and collected. Habitat types that were focused on
included cobbled areas, snags, vegetated banks,
sand, and submerged macrophytes. Different types
of habitat were sampled in approximate proportion
to their representation of surface area of the total
macroinvertebrate habitat in the reach. Sampling
began at the downstream end of the reach and proceeded upstream. A total of 20 jabs or
kicks were taken over the length of the reach. The 20 jabs or kicks collected from multiple
habitats were composited to obtain a single homogeneous sample.

. G
Photographed November 6, 2001

Collected macroinvertebrates were kept in glass vials containing 90% isopropy! alcohol and
stored on ice in the field until they could be refrigerated. The samples were sent to Dr. Horst
F. Siewert, Professor at Ball State University for identification.

©Copyright 2002 Sagamore Environmental Services, Inc.Watershed Diagnostic Study
July 31, 2002 Field Work

00-0681-MGIN Page 52



3.3 Habitat Assessments

The presence of organisms in a stream is strongly related to the physical and chemical
characteristics of the stream. The habitat provides shelter for organisms, attachment sites to
grow on, turbulent areas for mixing with oxygen, and areas to hunt or graze on algae. Shifts
in the make-up of the community are responses to nutrient availability and habitat changes.
Organisms intolerant of pollution (natural or man-made) tend to be found in habitat having a
lot of cover, a variety of flows, different substrates that are clear of silt and sand, and low
levels of toxic material in the water. Generally, pollution tolerant organisms tend to be
associated with slow moving water, live much of their life in silt and sediment and tend to
exhibit adaptability to a wide range of environmental conditions.

The Qualitative Habitat Evaluation Index (QHEI), developed by the Ohio EPA, gives an
estimate of the suitability of a stream segment to meet warm water habitat for aquatic
organisms. The QHE! quantifies specific aspects of stream habitat in six different categories.
The sum of the scores yields the total score for each sample location.

A QHEI Assessment was performed on each site throughout both watersheds on September
21, 2001. A two-person team was assigned to each watershed. Each team assessed the
sample locations in the respective watersheds.  In an attempt to minimize subjectivity, the
scores from each location were averaged.

3.4 Flow Mof“to_""g Figure 3.6. Flow monitoring at location 8
Flow monitoring has been

conducted on a monthly basis at
each sample point, beginning in
January, 2001, through December,
2001 (Figure 9.1). Data obtained
from the flow monitoring can be
used for establishing an erosion
mitigation  plan. In general,
erosion increases with flow
velocity. Identifying reaches with :
high stream flow potentially Photographed May 14, 2001
identifies sources for downstream sedimentation.
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4.0 RESULTS

Overall, Silver Creek and Hanna’s Creek are typical for the region. The results of the
analyses were shared with Mr. Chuck Bell, IDEM, Assessment Branch. According to Mr.
Bell, constituent concentrations are within the range of what is expected in streams in east
central Indiana. Chemical and physical analysis of Silver Creek and Hanna’s Creek were
performed by IDEM, Surveys Section in 1997. As part of the Watershed Monitoring
Program, the Surveys Section is responsible for sampling and assessing the quality of
35,673 miles of waterways and determining the effect of approximately 1,800 permitted
point sources on receiving streams. Results of these events are presented as historic data.
Only those constituents that relate to the purpose of this study are included. For the
purpose of discussion and interpretation, each stream will be discussed individually.

4.1 Water Quality

For purposes of reference, results were compared to state averages, when available, and
standards/guidelines for each parameter. Standards and guidelines for surface water quality
were taken from Indiana Administrative Code 327 (327 IAC 2), IDEM, the USEPA, and the
Hoosier Riverwatch program. For purposes of this study, the USEPA fecal coliform
standard for partial body contact will be referenced. Standards and guidelines are cited for
reference purposes only and are not enforceable. State averages and parameter
standards/guidelines and their respective agencies are listed in the following table:

Table 4.1. Parameter Averages and Standards/Guidelines

Parameter State Average Standard (S)/Guideline (G) Agency
Temperature nfa > 5° F downstream(S). 327 1AC 2
Dissolved Oxygen nla > 5 ppm(G) Hoosier Riverwatch
Conductivity n/a 150 - 500 (phos/cm)(S) EPA 812-B-97-003
PH 6-9 6.5 - 8.2(Q) Hoosier Riverwatch
Nitrate n/a 44 mg/L(S) 327 1AC 2
Nitrite 0.0279 mg/L 1.0 mg/L(S) 327 1AC 2
TKN 1.1328 mg/L 0.4 mg/L(S) EPA 822-B-00-017
Total Phosphorous 0.1709 mg/L 0.04 mg/L(C) 327 1AC 2
Ortho Phosphorous 0.0661 mg/L 0.05 mg/L(S) USEPA 1987
Fecal Coliform n/a 1,000 cfu/100 ml(S) EPA 823-R-98-003
Turbidity 25.4323 NTU 10.4 NTU(S) EPA 822-B-00-017

n/a ~ not available

The standard for ammonia is set forth by the USEPA in 1999 Update of Ambient Water
Quality Criteria for Ammonia (EPA 822-R-99-014), which serves to update 327 IAC 2.
According to this document, ammonia standards of ambient water are a function of water
temperature and pH. The state average ammonia concentration is 0.2686 mg/L. The
ammonia standards for each site per event are listed in the following table:

Further discussion on the standards and guidelines presented in subsequent sections of this
report can be found in Section 3.
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Table 4.2. Ammonia Standards (mg/L)

Hanna’s Creek Silver Creek
Sample Point High Low Sample Point High Low
1 0.963 0.380 6 1.910 0.882
2 1.880 0.451 7 2.090 0.435
3 1.870 0.638 8 1.940 0.752
4 2.120 0.500 9 0.964 1.970
5 2.140 0.343 10 2.100 0.456

4.1.1 Hanna’s Creek (Historic)

Results of 1997 IDEM sampling in Hanna’s Creek are in the following tables.
Concentrations that exceed standards/guidelines presented in Table 4.1 are indicated in
bold.

Table 4.3. Results of IDEM’s Physical Measurements for Hanna’s Creek

Sample Point Temp. (°F) pH Conductivity (umhos/cm) DO (ppm)
GMW070-0010 68.8 8.1 670 6.42
GMWO070-0011 77.0 8.5 535 9.75

Table 4.4. Results of IDEM’s Chemical Measurements for Hanna'’s Creek

Sample Point Nitrate + Nitrite (mg/L)* TKN (mg/l) Total P (mg/L) Turbidity (NTU)
GMW070-0010 3.2 0.47 < 0.05 25.1
GMWO070-0011 2.1 0.24 < 0.05 not sampled

* Indiana state surface water quality standard for nitrate + nitrite is 10 mg/L (327 IAC 2).

4.1.2 Hanna’s Creek (Current)

Results of water analysis for Hanna’s Creek are presented in the following tables.
Parameters listed in bold exceed reference conditions. Refer to Tables 4.1 and 4.2 for
reference conditions. Attachment 4.1 includes graphical representations of selected data.

Table 4.5. Results of Field Measurements for Hanna’s Creek

Sample Point Temp. (°F) pH Conductivity (umhos/cm) DO (ppm)
1 high 64.6 8.13 589 8.48
low 721 8.50 713 9.29
5 high 64.3 7.77 605 8.67
low 69.5 8.46 797 9.80
3 high 66.6 7.77 427 8.45
low 68.0 8.32 956 8.90
4 high 64.0 7.58 487 8.01
low 72.3 8.36 880 9.46
5 high 61.1 7.65 667 7.95
low 73.8 8.52 630 10.56
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Table 4.6. Laboratory Results for Hanna’s Creek

Sample Nitrate | Nitrite TKN Ammonia | Total P | Ortho P Fecal  |Turbidity
Point (mg/l) | (mg/) | (mg/) (mg/L) (mg/l) | (mg/l) (CFU/100mL) (NTU)
1 high 27 0.1 0.3 0.2 0.4 0.3 7,000 70
low 6.0 <0.01 0.4 0.2 0.6 <0.1 200 0.9
2 high 26 0.2 1.9 0.3 0.6 0.6 10,000 47
low 8.6 0.01 0.8 0.4 0.2 <0.1 180 0.6
3 high 28 0.2 0.9 0.3 0.6 0.5 4,000 60
low 9.4 <0.01 0.9 0.2 0.2 <0.1 380 0.5
4 high 33 0.1 0.3 0.3 1.1 0.9 5,000 61
low 11 0.01 0.4 0.1 0.4 <0.1 360 0.9
5 high 37 0.1 0.3 0.3 0.4 0.4 6,000 18
low 15 0.01 0.1 0.1 0.5 0.4 230 0.7

Temperature and dissolved oxygen levels in Hanna's Creek are within acceptable ranges at
most sample points during high and low flow sampling events as well as historic sampling.
During low flow conditions supersaturated DO levels were detected at sample point 5.
This is indicative of an unstable condition. Conductivity was slightly elevated. pH was
slightly caustic during low flow.

Nitrate, nitrite, and ammonia levels were below the respective reference standards during
both sampling events. Nitrate levels during high flow sampling were elevated, and are
significantly higher than low flow sampling. Nitrite levels were low and well below the
water quality standard; yet, were significantly higher during high flow. Ammonia levels
were also relatively low.

TKN, phosphorous (total and ortho), fecal coliform, and turbidity concentrations were
reported above reference standards. Total Phosphorus levels were above the water quality
guideline in all samples acquired. Ortho phosphate analysis indicates that most, but not all
of the phosphate in Hanna’s Creek during high flow periods is dissolved, while the low
flow samples were primarily non-dissolved phosphate. During high flow sampling, the
water in Hanna's Creek was brown and cloudy, conversely, during low flow sampling, the
water was clear and colorless. As such, the turbidity readings were relatively high during
the high flow event, and very low during the low flow event. Fecal coliform counts were
significantly above the standard at all sampling locations during high flow sampling. TKN
concentrations were above the referenced standard at two locations (2 and 3) for both
sampling events.

Nitrate, nitrite, ortho phosphorous, turbidity and fecal coliform levels were significantly
higher in samples acquired during the high flow-sampling event compared to the low flow
event. The high turbidity levels, combined with visual observation, indicate that soil
particles contained in storm water runoff are the major contributor to turbidity. The
elevated nitrate and ortho phosphorous levels are most likely due to fertilizer runoff. The
most likely sources of the high fecal coliform counts, and elevated TKN at location 2 and 3,
are land application of manure, feedlots and pasture areas.
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4.1.3 Silver Creek (Historic)

Results of 1997 IDEM and 1976 USEPA sampling in Silver Creek are in the following
tables. The USEPA data is based upon an average of a twelve-month study (no physical
parameters were measured in Silver Creek). Concentrations that exceed reference
conditions are indicated in bold. Refer to Tables 4.1 and 4.2 for reference conditions.
Attachment 4.1 includes graphical representations of selected data.

Table 4.7. Results of IDEM’s Physical Measurements for Silver Creek

Sample Point Temp. (°F) pH Conductivity (umhos/cm) DO (ppm)
GCMW070-0008 59.9 8.2 651 8.86
Table 4.8. Results of IDEM’s Chemical Measurements for Silver Creek
Sample Point Nitrate + Nitrite (mg/L)* TKN (mg/l) Total P (mg/L) Turbidity (NTU)
GMW070-0008 13 0.39 0.05 23.8
1839AA 16.9 0.85 3.25 not available

* Indiana state surface water quality standard for nitrate + nitrite is 10 mg/L (327 IAC 2).

4.1.4 Silver Creek (Current)
Results of water analysis for Silver Creek are presented in the following tables. Parameters
listed in bold exceed water quality standards/guidelines. Refer to Tables 4.1 and 4.2 for
reference conditions. '

Table 4.9. Results of Field Measurements for Silver Creek

Sample Point Temp. (°F) pH Conductivity (umhos/cm) DO (ppm)
6 high 65.7 7.76 550 8.45
low 64.1 8.17 870 6.80
7 high 65.7 7.70 778 8.64
low 68.2 8.50 789 7.80
8 high 64.0 7.75 636 8.45
low 68.2 8.24 670 9.69
9 high 64.1 8.13 654 8.63
low 69.6 7.62 705 7.88
o high 62.9 7.70 667 7.50
low 71.5 8.42 1063 12.75

Table 5.10. Laboratory Results for Silver Creek

Sample Nitrate Nitrite TKN Ammonia | Total P | Ortho P |  Fecal Turbidity
Point (mg/l) (mg/L) (mg/l) (mg/l) (mg/l) | (mg/l) [(CFU/100mlL) (NTU)
6 high 19 0.2 2.8 0.4 1.1 1.0 50,000 101
low 5.4 0.02 0.2 0.2 0.6 0.2 1,810 29.8
7 high 21 0.1 2.5 0.3 0.9 0.8 15,000 118
low 6.8 0.01 0.2 0.2 0.5 0.4 500 3.2
8 high 23 0.1 1.5 0.2 0.5 0.4 10,000 81
low 3.1 0.01 0.3 0.2 0.4 0.1 290 2.6
9 high 29 0.1 0.3 0.3 0.4 0.4 6,000 50
low 4.7 0.02 0.4 0.3 0.3 0.2 990 4.3
10 high 32 0.07 0.2 0.2 0.1 0.1 1,900 19
low 15 0.04 0.2 0.2 0.3 0.1 8,000 1.0
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Dissolved oxygen levels in Silver Creek are within acceptable ranges at most sample points
during high and low flow sampling events. During low flow at sample point 10
supersaturated DO was detected, indicative of an unstable condition. Conductivity was
elevated, particularly at sample location 10 during low flow. pH was slightly caustic at
points 7, 8, and 10 during low flow. Temperature change exceeded 5° F during low flow;
however, the temperature change was not significant and could be attributed to diurnal
temperature fluctuations.

As with Hanna's Creek, nitrate, nitrite, and ammonia levels were below the respective
reference standards during both sampling events. Nitrate levels during high flow sampling
were elevated, and are significantly higher than low flow sampling. Nitrite levels were low
and well below the water quality standard; yet, were significantly higher during high flow.
Ammonia levels were also relatively low.

TKN, phosphorous (total and ortho), fecal coliform, and turbidity concentrations were
reported above reference standards or guidelines. Unlike Hanna’s Creek, the ortho
phosphate analysis indicated that most, but not all, of the phosphate in Silver Creek during
both high and low flow periods is dissolved. As with Hanna's Creek, water in Silver Creek
during the high flow sampling was brown and cloudy, but clear and colorless during low
flow sampling. As such, the turbidity readings were relatively high during the high flow
event, and very low during the low flow event.

Fecal coliform counts were high during low flow sampling, and very high during high flow
sampling. Fecal coliform counts in both creeks exceeded the USEPA water quality
standard at all sampling points during the high flow event. Two locations in Silver Creek (6
and 10) had fecal coliform counts above the standard during the low flow event. All
locations in Hanna's Creek were below the standard during the low flow event. TKN
concentrations were above reference standards at three locations (6, 7, and 8) during high
flow sampling.

As with Hanna's Creek, the same conclusions can be drawn regarding nitrate, nitrite, ortho
phosphorous, turbidity and fecal coliform results.  Nitrate, nitrite, ortho phosphorous,
turbidity and fecal coliform levels were significantly higher in samples acquired during the
high flow-sampling event compared to the low flow event. The high turbidity levels,
combined with visual observation, indicate that soil particles contained in storm water
runoff are the major contributor to turbidity. The elevated nitrate, nitrite and phosphorous
levels are likely due to fertilizer runoff. The most likely sources of the high fecal coliform
and TKN are land application of manure, feedlots, pasture areas, and leaking septic systems
in residential areas. The fecal coliform counts in Silver Creek increased from upstream to
downstream during the high flow event, indicating that cumulative coliform loading occurs
in Silver Creek during storm events. Conversely, TKN concentrations were highest
upstream and decreased downstream which indicates dilution of an upstream source.
Additionally, a high coliform count was obtained at the far upstream sampling point in
Silver Creek during the low sampling event, indicating that a localized source is present in
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this area. Potential sources include feedlots or pasture areas immediately adjacent to or
with livestock access to Silver Creek.

4.2 Flow Monitoring

Flow monitoring occurred on a monthly basis throughout 2001. Discharge, measured in
cubic feet per second (cfs), and flow, measured in feet per second (f/s), was recorded.
Results of the discharge monitoring are included in Table 4.11. Any series with less than
three measurements were not averaged due to statistical insignificance.

Table 4.11. Flow Monitoring Data: Discharge Averages (cfs)
Location | Jan. | Feb. | Mar. | Apr. | May | Jun. | Jul. | Aug. | Sep. | Oct. | Nov. | Dec. | Avg.
Hanna’s | 60.0 | 13.3 | 25.0 X 9.4 X 3.9 X 2.5 X 120.0 | 69.8 | 39.6
Silver 26.4 7.8 12.4 9.2 5.7 X 2.0 0.4 1.0 X 17.7 | 388 | 158
X — Not enough values to average due to either equipment failure or unsafe conditions

Both watersheds drain quickly. Figure 4.1. Hjulstrom’s Diagram

1 1 it 10,000
Durln'g hl.gh flow-condltlons, flow S —— oo
velocity is significantly elevated; ‘ :
yet, returns to normal flow 1000 - g
conditions within a short period of )

time.  The volume of water [Flow
Velocity 0103

discharging from Hanna’s Creek is (mm s-1) 039
more than double the volume (Fis)

discharging from Silver Creek.
Considering that the Hanna’s Creek
watershed is nearly twice the size

10
(0.03;

1
of the Silver Creek watershed, this e 25 23 22 22 R8 88
s g ° S - -1

seems appropriate.

Diameter of Sediment (mm)

Source: M.J. Pidwirng, PhD, Okanagan College University, British
Columbia, Canada

Table 4.12. Flow Monitoring Data: Flow (f/s)

Location | Jan. | Feb. | Mar. | Apr. | May | Jun. | Jul. | Aug. | Sep. | Oct. | Nov. | Dec. | Avg.

1 b e * e L e 0.34 Ef 0.17 | unsafe | 3.28 2.08 1.47

E 2 3.60 1.26 3.7 Ef 1.84 | unsafe [ 0.58 Ef 0.55 | unsafe | 7.49 | 5.30 | 2.97

K:)’ 3 2.88 0.77 1.61 Ef 0.59 | unsafe | 0.28 Ef 0.25 | unsafe | 4.33 2.26 1.62

K

E 4 1.67 0.87 1.88 Ef 0.80 | unsafe | 0.21 0.27 0.14 | unsafe | 2.53 1.74 112
:':E 5 1.53 0.40 0.79 0.88 0.87 | unsafe | 0.21 Ef 0.19 | unsafe | 2.64 1.88
Avg. 2.42 0.83 1.86 1.03 0.32 0.26 4.05 2.65

6 e e h K o L 0.32 Ef 0.33 | unsafe | 0.30 0.97 0.48

% 7 1.97 0.46 0.78 Ef 0.65 | unsafe | 0.32 Ef 0.25 | unsafe | 3.31 1.21 1.12

5 8 2.33 0.94 2.28 1.68 0.90 | unsafe | 0.20 0.23 0.10 | unsafe | 2.62 0.66 119

§ 9 0.77 0.26 0.24 0.40 0.10 | unsafe | 0.10 0.10 0.10 | unsafe | 0.10 1.57 0.37

E) 10 1.53 0.10 0.10 0.20 0.10 | unsafe | 0.10 0.10 0.10 | unsafe | 0.10 0.10 0.25
Avg. | 1.65 | 0.44 | 085 | 0.76 | 0.44 027 | 0.14 | 0.18 129 | 1.43

* . Awaiting permission from IDNR for property access, Ef ~ equipment failure, unsafe — unsafe conditions
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An annual flow velocity profile was compiled for the watersheds (Table 4.12). Hjulstrom’s
Diagram (Figure 4.1) shows the relationship between flow velocity and
erosion/transport/deposition dynamics. According to this data set, the flow in each creek is
capable of transporting eroded sediment a majority of the year. At high flow conditions,
the flow is adequate to cause scour within the creeks.

4.3 Benthic Macroinvertebrates

Macroinvertebrate sampling revealed a high concentration of species intolerant to
pollution. Field Sheets from the macroinvertebrate sampling are included in Appendix 4.1.
A macroinvertebrate identification report is included in Appendix 4.2.

Metrics used to evaluate macroinvetebrates for this project were the Hilsenhoff Biotic Index
(HBI); the number of individuals per sample; the percent dominant taxon; the
Ephemeroptera/Plecoptera/Trichoptera (EPT) count; the percent EPT; the chironomid count;
the percent chironomids; and the EPT to chironomid ratio. Metrics used were obtained
from four sources: The Great Lakes Entomologist written by William L. Hilsenhoff, Marion
County Health Department’s Metrics used for macroinvertebrate projects; IDEM tolerance
values taken from Hilsenhoff, 1988; Regional Tolerance values from the Rapid
Bioassessment Protocols, Second Edition.

4.3.1 Hilsenhoff Biotic Index (HBI)

For this analysis, each taxonomic group is assigned a tolerance value from 0 to 10. Ten
represents taxa that are pollution tolerant and zero represents taxa that are pollution .
sensitive. HBI values increase as water quality decreases. The HBI is calculated by
multiplying the number of organisms in each taxon by its pollution tolerance value, then
adding these individuals together and dividing by the total number of individuals in the
sample.

HBI= the sum of (Xi * t)/n Xi= # of individuals in each taxon
t= tolerance values for each taxon

n= # of individuals in the sample

Table 4.13. HBI Explanations

Description/Designation Explanation

Family Level Biotic Index p
0.00-3.75 Excellent
3.76-4.25 Very good
4.26-5.00 Good
5.01-5.75 Fair
5.76-6.50 Fairly poor
6.51-7.25 Poor
7.26-10.00 Very poor

eNumber of Individuals
This analysis is the total count of individuals collected in a sample. It is used to
help calculate percentages of EPT and chironomids per sample, the percent

dominant taxa, and the HBI indexes.
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sPercent Dominant Taxon

This analysis is a measure of the percent composition of the most abundant family
from the sample. A high percent dominance of one taxa is not favorable. Results
should reflect a high diversity of taxon thus representing a high level of water
quality and habitat types.

*EPT Count

This analysis is a count of the number of individuals in three generally pollution-
sensitive orders- Ephemeroptera (mayflies), Plecoptera (stoneflies), and Trichoptera
(caddisflies). These are referred to as EPT. A high variety and number of these
orders is favorable. More pollution-sensitive orders that are present in a sample
means that the water quality is less polluted.

*Percent EPT
This analysis is the EPT count divided by the total number of individuals in the
sample. A high percentage is favorable.

eChironomid Count
This analysis is the total of individuals in a sample that are chironomids (midge
larvae). A low number is favorable.

*Percent Chironomids
This analysis compares the number of chironomids to the total number of
individuals in a sample. A low percentage is favorable.

*EPT to Chironomid Ratio
This analysis is the EPT count divided by the chironomid count. A low chironomid
abundance is favorable.

Table 4.14. Metric Summary for Macroinvertebrates in Hanna’s Creek

% . . EPT to
Station| HBI #o i Dominant il % EPT &y s % ., |Chironomid|Explanation
Individuals Count Count | Chironomids .
Taxon Ratio
1 3.93 97 37.1 66 68.0 3 3.1 22.0 very good
2 3.90 101 83.2 86 85.2 1 1.0 86.0 very good
3 4.06 214 66.4 171 79.9 7 3.3 24.4 very good
4 4.29 35 28.6 16 45.7 2 5.7 8.0 good
5 5.75 95 41.1 14 14.7 11 11.6 1.3 fair
Table 4.15. Metric Summary for Macroinvertebrates in Silver Creek
EPT to
. #of % Dominant| EPT Chironomid .. . B |
Station /el Individuals Taxon Count wlits Count Wl B Ci";a tio =l
6 | 4.01 68 26.5 21 | 30.9 6 8.8 3.5 very good
7 4.50 14 35.7 6 42.9 2 14.3 3.0 good
8 3.81 31 3.2 18 58.1 3 3.2 6.0 very good
9 3.89 183 40.0 76 415 18 9.8 4.2 very good
10 5.04 193 32.6 33 17.1 63 32.6 0.5 fair
©Copyright 2002 Sagamore Environmental Services, Inc. Watershed Diagnostic Study
July 31, 2002 Results

00-0681-MGIN Page 61




A comparison of macroinvertebrates collected by IDEM on August 25, 1994 and Sagamore
on September 6, 2001 was evaluated. IDEM used one sample location within each of the
respective watersheds. In comparing the information, points with similar characteristics
and locations were chosen from each of the watersheds. This evaluation revealed that the
water quality, as indicated by macroinvertebrates, in Hanna’s creek has improved. Based
on the available information, conditions in Silver Creek have remained relatively constant
since 1994. Table 4.16 illustrates these comparisons.

Table 4.16. Metric Summary for Comparison of Historical Data versus Current Data

% . . EPT to
Station| HBI # .Of Dominant EpT % EPT SCT 0 % ., |Chironomid|Explanation
Individuals Count Count | Chironomids .
Taxon Ratio
Hanna| 4.71 314 33.8 110 35 106 33.8 1.09 good
2 3.90 101 83.2 86 85.2 1 1.0 86.0 very good
Silver | 3.82 127 31.5 81 63.8 12 9.4 6.75 very good
8 3.81 31 3.2 18 58.1 3 3.2 6.0 very good

4.4 Habitat Evaluation

The QHEI Assessment revealed that most sites posses adequate habitat for warm water
species. The QHEI score is calculated by adding the results from each metric in the
evaluation. The scores were interpreted as per Ohio EPA guidelines as follows:

e QHEI > 60: suitable for warm water habitat without use impairment

e QHEI between 45 and 60: may meet warm water habitat in certain circumstances
e QHEl < 45: impaired and would require modification to support warm water
habitat

The results of the QHEI Assessments are included in Table 4.17. Results below 60% of the
possible score are indicated in bold.

Table 4.17. QHEI Results (highest possible score listed for each metric)

Location Substrate Cover Channel Riparian | Pool/Riffle | Gradient QHEI
(20) (20) (20) (10) (20) (10) (100)
1 16 15 16 9 15 8 81
K 2 16 15 16 9 6 8 70
E 3 19 17 10 6 7 8 67
Tl o4 17 16 16 9 11 8 72
5 17 16 12 8 11 8 77
6 10 1 11 10 4 8 54
E 7 17 11 15 8 11 8 70
MIE 16 16 16 7 14 10 79
é 9 18 10 15 7 11 10 71
10 19 11 14 6 9 10 69
©Copyright 2002 Sagamore Environmental Services, Inc. Watershed Diagnostic Study
July 31, 2002 Results

00-0681-MGIN Page 62



Overall, habitat quality was high throughout both watersheds. Deficient instream cover
was slightly problematic in Silver Creek. Channel Morphology was low at locations 3 and
6. This was primarily due to low sinuosity and low development. Pool/Glide and
Riffle/Run Quality is the only category deficient throughout most of both watersheds. This
deficiency was most equated to depth, morphology, and substrate. Sample location 6 was
the only site that was below 60. The evaluation revealed a high concentration of silt within
the substrate, low sinuosity, poor development, and no riffles.

Watershed Diagnostic Study
Results
Page 63
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ATTACHMENT

4.1. Data Graphs
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Attachment 4.1. Data graphs

CONDUCTIVITY AT LOW AND HIGH FLOW IN HANNA'S CREEK
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FECAL COUNT (CFU/T00ML)

LOW FLOW VS. HIGH FLOW FECAL COLIFORM COUNTS IN
HANNA'S CREEK
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TOTAL KJELDHAL (TKN) IN HANNA'S CREEK

SAMPLE LOCATION ek
o HICH FLOW
= STATT AVERAGI 11,10
A Recomirmendod Standand o0.4 mg'l

TOTAL KJELDHAL (TKN) IN SILVER CREEK

TOTAL TKN (mg/L)
&

SAMPLE LOCATION  —s—1OW FLOW

HIGH FLOW

—— STATE AVERAGE (1.1 nig/l)
| EPA Recommended Standarcd (0.4 mg/L 1

®Copyright 2002 Sagamore Environmental Services, Inc.
July 31, 2002
00-0681-MGIN

Watershed Diagnostic Study
Results
Page 67



ORTHOPHOSPHATE CONCENTRATIONS (MG/L)
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TOTAL PHOSPHORUS IN HANNA'S CREEK
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TURBIDITY (NTU}
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5.0 SEDIMENT LOADING

A review of historic aerial photographs of Whitewater Lake and Brookville Lake has
revealed significant changes in shoreline morphology at the points of discharge of
Silver Creek and Hanna’s Creek, respectively, resulting from sediment loading.
Sediment loading is due, in part, to the dynamics of fluvial geomorphology.

5.1 Basic Fluvial Geomorphology

Fluvial geomorphology is the study of river/stream made landforms. It is a dynamic
process that is constantly modifying the landscape. The impacts of agriculture,
transportation, and urbanization can alter this natural process, in some cases
dramatically. Mitigation of these impacts on fluvial systems necessitates a basic
understanding of how these systems work.

Fluvial systems are divided into three  Figure 6.1. Fluvial Zones
distinct zones (Figure 6.1). Zone 1 is
the area of runoff. Approximately 85% > — — 2’

of the water and sediment moving / ;

through a fluvial system enters in Zone
1. Zone 2 is the area of transfer. Zone
3 is the area of deposition. The parts
of the landscape represented by each
zone are relative to the scale of the
project. For example, at a national
scale, if Zone 3 represented the Gulf of
Mexico, Zone 2 would represent the
Mississippi River and the Ohio River
would represent Zone 1. At the scale
required for sediment mitigation
within the watersheds, Zone 1
represents Silver Creek/Hanna’s Creek,
Zone 2 are the truncated tributaries,
and Zone 3 are the subtributaries and
intermittent  headwaters  of  the
tributaries. As noted earlier, many of
the truncated tributaries throughout
Union County are buffered; however, a majority of the water and sediment is
entering the system upstream. During normal (low flow) conditions, these buffers
reduce water velocity from upstream, thus causing water percolation and sediment
drop-out. Yet, downstream buffers are unable to handle water volume and velocity
during high flow conditions. Water quality data supports this analysis (Chapter 4).

ZONE 3 - Areo of depoaifion (iakes,
rivars, weNonds, oeedn, swios, cover)

Source: Sagamore Environmental Services, Inc., 2001
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Natural stream meander is also contributing to a portion of the sediment loading.
Fluvial systems can take one of, or a combination of, nine major forms (Figure 6.2).
These forms dictate how the fluvial system will manipulate the landscape. The form
of fluvial system in this area is a combination of meander and parallel. A meander
form is a winding channel with several bends. The meander is a result of glacial
meltwater of the Wisconsinan Glacial Period carving through soft material in low-
lying portions of the landscape. The parallel form is comprised of multiple stream
channels running generally parallel with one another, discharging into a common
acceptor. This form is the result of a regional slope.

Union County slopes to the southwest, Figure 6.2. Fluvial Forms
thereby influencing the parallel form.
However, the greatest factor dictating
fluvial form in this area is glacial
activity.  Most streams in central
Indiana are of the meander form due
to the recent glacial period. The
meandering form is ever-changing. A
bend in a channel is comprised two
major components: 1) scour and 2)
deposition. The outside of the bend
scours or excavates soil from the toe
slope of the stream channel and
deposits the material on the opposite
side of the channel beyond the bend.
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5.2 shoreline Morphology Source: Sagamore Environmental Services, Inc.

Sediment loading is altering the shoreline and depth at the discharge points of Silver
Creek and Hanna’s Creek. Eroded and scoured sediment that is transported by the
creeks is deposited when stream discharges into the lake, significantly reducing the
velocity of the flow. Heavier particles (gravel and sand) drop out first. Finer
particles (silt and weathered clay) can cause a sediment plume that extends out into
the lake. Shoreline morphology is a study of the change in form of the shoreline in
the areas impacted by sedimentation.

5.2.1 Whitewater Lake — Silver Creek

Whitewater Memorial State Park, with its 200-acre lake, was established in
1949. The park is located one mile south of Liberty, Indiana and features a
1/4 mile sandy beach with swimming area (when lifeguards are present),
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fishing, boating, 20 cabins, picnicking, horse trails, handicapped facilities,
sightseeing and camping.

As discussed in section 2:5.1, Figure 5.1. horeline morphology since 1956
the annual rate of sediment
accumulation in  Whitewater
Lake has been 357,000 cubic
feet per year. Aerial photog-
raphy from 1956 through 1999
has shown a dramatic change in
the shoreline at the Silver Creek
discharge. The 1956 photog-
raph shows the closest to the
original shoreline of White-
water Lake. Dredging at this
location occurred from 1978 to
1981 and 1984 to 1988. This
would account for the shoreline
reversion from 1969 to 1978.
Since the termination of dred-
ging, the shoreline has con-
tinued to encroach on the lake. 2 il
Figure 5.1 is the 1999 aerial o
photograph of the northern
portion of Whitewater Lake that
shows the changes in shoreline over time according to aerial photography. A
copy of each aerial photograph is included in Section 5.3.

Source: Terraserver

5.2.2 Brookville Lake — Hanna’s Creek

Brookville Lake was constructed on the east fork of the Whitewater River
(south of Whitewater State Park) by the U.S. Army Corp Of Engineers.
Construction of the lake began in 1965. Impoundment construction began
in 1974. The lake is 5260 acres in size and about 16 miles long making it
the third largest lake in Indiana. It features a swimming area with beach,
boating, fishing, camping, marinas, picnic areas, hunting, scenic drives,
walking paths, and food concessions. Brookville Lake is the only lake in
Indiana that stocks pure strain Striped Bass and is one of only two lakes
stocked with pure strain Muskellunge. Other species include White-Bass,
Crappie, Bluegill, Redear, Perch, Channel Catfish, Largemouth Bass,
Northern Pike, Walleye, and Rockbass.

The only aerial photography (AP) available for Brookville Lake is 1995 and
1999. However, the amount of sediment loading at the Hanna’s Creek
discharge is visibly significant in this five-year period. Both the 1995 and
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1999 Aps were taken during
winter pool (740 feet mean sea
level), which is down eight feet

from summer pool. This
accounts for the amount of
exposed shore-line.

Sedimentation in this inlet is
causing shallow water con-
cerns during summer pool.
According to Mr. Robert Felix,
Property Manager, IDNR, main-
tenance on the marina, pictured
along the southern portion of
the inlet, has been extensive
due to sediment loading. There
have been complaints from
boaters that the marina is
becoming inaccessible. Figure
5.2 is the 1999 photograph of
the Hanna’s Creek discharge
inlet that shows the
sedimentation from 1995 to
1999. A copy of the aerial
photographs is included in
Section 5.2.

Tvngew consrlany of e LS Guloypoal Susviey

Source: Terraserver

Based on historic aerial photography, turbidity levels, and flow data, it is apparent
that sediment loading is a significant concern in both watersheds. High flow
conditions resulted in flow velocities that were more than adequate to not only
scour unbuffered toe-slopes along the stream bank, but also significantly increased
turbidity measurements. In many cases, sediment loading is indicative of nutrient
loading. This is due to nutrients, in the form of fertilizers, binding to soil particles
that then erode from fields into streams and lakes. According to Mr. Felix, in his 28
years as property manager, there has been no feedback regarding nutrient loading in
either lake. This could be attributed to one of three possibilities: either; (a) there are
no nutrient concerns from the streams; (b) nutrients have remained bound to the
deposited sediment; or, (¢) nutrient concentrations dilute when introduced to the
volume of water in the lake.

(a) Based on recent and historic water sampling, turbidity levels and
phosphorus, organic nitrogen (TKN) and fecal coliform concentrations
are significantly elevated within the streams, particularly during high
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flow conditions. Therefore, nutrients are being introduced into the lakes
along with sediment, so there are nutrient concerns.

If nutrients remain bound to deposited sediment, it can become
encapsulated within the sediment load. These nutrients can be released
in bursts of high concentration during dredging operations, the effects of
which can be evident in algal blooms, odor, and even fish kills.
According to Mr. Felix, there were no signs of nutrient concentration
issues during the dredging operations at Whitewater Lake. Therefore,
though it is highly likely that nutrients have remained bound to the
deposited sediment, it does not appear to be problematic.

Dilution appears to be the most probable nutrient mitigation scenario
occurring within these lakes. However, the ever-encroaching shorelines
are reducing the volume of each lake. With a reduction in total volume,
dilution becomes less effective. Therefore, the current sedimentation
dynamic is introducing nutrients, causing shoreline encroachment,
reducing lake volume, and may be impeding nutrient dilution.

5.3. Historic Aerial Photography

Historic aerial photography of the watersheds was reviewed at the Indiana State
Archives (1956, 1961 and 1969), the Indiana State Land Office (1974 and 1995),
the Union County Natural Resource Conservation Service (1981), and online at
http://terraserver.homeadvisor.msn.com (1999). These photographs provided an

account of changes within the lakes as well as the watersheds. The following aerial
photographs document the impact of sediment loading in Whitewater Lake and

Brookville Lake.
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Figure 5.3. Historic Aerials of Whitewater Lake
1956: Note original shoreline

Source: Indiana State Archives

1969: Note sediment plume

e

Source: Indiana State Archives

1961: Significant sediment loading
TR = ) v e ]

Source: Indiana State Archives
1974: Dredging reverses sedimentation

i@ 4
Source: Indiana State Land Office
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1999: Loading continues after dredging ceased

Source: Union County NRCS Source: http:/fterraserver.homeadvisor.msn.com

Figure 5.4. Historic Aerials of Brookville Lake
1995: Loading at Hanna's Creek discharge

.

1999: Sediment encroaching on marina

Source: Indiana State Land Office Source: http:/iterraserver.homeadvisor.msn.com
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B 6.0 PUBLIC RELATIONS |

Community involvement is essential to a successful watershed management program.
Every effort was taken to involve the residents of Union County throughout the watershed
diagnostic study. The Union County SWCD played an integral part in the study. Input and
involvement from the board and the Union County Natural Resources Conservation
Service was employed from the beginning.

The district board meets the third Tuesday of every month, barring holidays and
community events. The board is comprised of Union County residents from a variety of
backgrounds. Representatives from Sagamore attended most of these meetings throughout
the study. The board was kept abreast of the progress of the study throughout its duration.
On multiple occasions, members of the board participated in field activities.

Sagamore completed a brochure to promote public awareness. The brochure was
distributed via mail to individuals on the mailing list of the soil and water conservation

board. A copy of this brochure is included in Appendix O.

Sagamore along with members of the SWCD  Figure 7.1. Media coverage examples.

coordinated two community meetings. The ap 5 R ]

. L -
initial public meeting was designed to explain C;ge_kresearch ﬁndsm/wx’fﬁ‘g%%,z
the diagnostic study, to reveal information (&= =hsEmeeR Yo \"%&
gathered during the preliminary review, and || chmiaaemes A G Is’éed\
to discuss the field work activities. There "’f_':'?f“""".""“ o, ﬁmlb% lri
were approximately 90 people in attendance W'& . g;»\:g%”sﬁ@, ""’MOIJJ’
at the initial meeting. The results, 5 S "“\“'@ B
conclusions, and recommendations of the 0;“&\“ :ﬁ:@ﬁ@%
diagnostic study were presented at the second \ ‘:‘“ w worg %éﬁgﬁ@?
community meeting. There were over 110 | ° %@ LA bS] éﬁ@,ﬁgé@’
persons who attended the second meeting., | -\ . met %«&'%@@%&%

X .. bw e ;‘?’ Rl

Local newspapers provided advertising for [\ "% SRS

and editorials Of each meeting. Sources:- Liberty Herald, Palladium Item, The Examiner

In  addition, an education day was Figure 7.2. E(:!-ucaglon.day
coordinated and facilitated by Sagamore and’
the Union County SWCD. Twenty-seven
students from the Union County Middle
School learned about watershed dynamics.
They also had the opportunity to perform
some water quality ~analysis with field
instrumentation, sample and identify benthic
macro-invertebrates, assess habitat
characteristics, and discuss human impacts
and conservation,

Photograph taken October 11, 2001
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7.0 CONCLUSIONS AND RECOMMENDATIONS

Effective watershed management is facilitated by two factors: 1) public involvement,
and 2) a comprehensive plan. Therefore, Sagamore recommends that the Union
County SWCD, in cooperation with the residents of Union County, facilitate the
assembly of a watershed partnership and the drafting of a watershed management
plan. Funding for this type of endeavor is available through the USEPA Section 319
Program, facilitated by IDEM.

A watershed management plan will not only prioritize and detail mitigation projects,
but will also establish guidelines for future development and land use practices
within the watersheds. Information provided within this report be can used in the
composition of a management plan.

7.1 Significant Issues

Based on data collected during this watershed diagnostic study, there are three
significant issues within the Silver Creek and Hanna’s Creek watersheds. They are
prioritized as 1) Sediment, 2) Fecal Material, and 3) Phosphorous. A map of the
" prioritized subsections is included in Attachment 7.1.

7.1.1 Sediment

As discussed in Chapter 5.0, sediment loading is a major concern at both Whitewater
Lake and Brookville Lake. Sediment loading reduces the overall acreage, depth, and
volume of a lake, alters aquatic habitat, and can introduce high concentrations of
nutrients bound to soil particles. Flow monitoring revealed velocities well above that
necessary for transport and scour of soil particles (Section 4.2). In response to
sediment loading, dredging operations occurred at the discharge of Silver Creek into
Whitewater Lake from 1978 to 1981 and 1984 to 1988. However, aerial
photography has revealed that since the termination of dredging operations, the
shoreline has continued to encroach on Whitewater Lake due to sedimentation.
Likewise, Hanna’s Creek has altered the shoreline and reduced the depth of
Brookville Lake at its point of discharge.

Whitewater Lake and Brookville Lake are both public, recreational lakes with
boating, fishing, and swimming. Water quality in these lakes is a concern for not
only aquatic habitat and human contact, but also economics as well. Tourism at
these lakes accounts for a significant portion of the economy of Liberty and all of
Union County. Degradation of water quality would have not only ecological and
human health effects, but also the livelihood of residents depending on seasonal
tourism would be dramatically impacted as well.

Sagamore recommends mitigation of sediment loading as the highest priority within
the watersheds. Mitigation recommendations are two-fold: 1) reducing the amount of
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sediment entering the streams; and, 2) trapping sediment prior to its entering the
lakes.

7.1.1.1 Sediment Reduction

Reducing the amount of sediment entering the streams will be the function of
best management practices (BMPs) and streambank stabalization. BMPs are
prevalent throughout Union County. Grassed waterways and riparian buffers
are employed along the streams and truncated portions of .tributaries;
however, a majority of the headwaters of these tributaries are unbuffered.
Also, natural stream meander is causing significant scour throughout the
watersheds.

Mitigation  of  natural  erosion
processes is not always necessary.
This is because erosion caused by
natural meander is usually
negligible. Unfortunately, not all
streambank erosion is caused by
natural processes. Sample location 6
is at a horse crossing on Silver Creek
on the property of the Whitewater
State  Memorial Park (Figure 7.3).
The stream-banks on both sides of
the stream at this location have been
degraded. The stream channel along
this location has a deep layer of silt
(36 inches deep in some places). The stream banks at this location should be
stabilized and a bridge constructed for horse crossing.

Figure 7.3. Sample Location 6
T -

Photograph takn May 17, 2001

7.1.1.2 Sediment Trapping

The discharge points of each stream flow though palustrine, forested wetlands.
These wetlands should be enhanced to increase water exposure gradually over
a larger area. Sediment basins are recommended upstream of the wetland
enhancement. Sediment basins are high maintenance, but would serve to trap
significant amounts of sediment untit more BMPs and the wetland
enhancement are implemented. Funding for BMPs can be provided in part by
the LARE program on a cost-share basis. Projects (including funding) on state
property must be coordinated by the Union County SWCD, the IDNR, and the
property management personnel at Brookville Lake.
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Figure 7.4. Potential wetland enhancement locations at discharge points of creeks into lakes

3 ’Z‘I)L LSV f/ R LT i i

Hanna's Creek d:'shant'o Eot;l;w'h’e Lake Silver k disch"mto ‘Whitewater Lake

7.1.2 Fecal Material

Potential sources of fecal material entering the watersheds have been observed during
the site reconnaissance and water quality analysis (fecal coliform and TKN). Issues
concerning fecal material include the following: 1) the untreated discharge of sewage
and urban runoff during high flow conditions; 2) high amounts of observed manure at
sample location 6 (horse crossing); 3) livestock operations throughout the watersheds
that allow livestock direct access to tributaries; 4) runoff from fields utilizing
untreated organic fertilizers; and, 5) potential impacts from septic systems.

7.1.2.1 Urban Wastewater

The Town of Liberty has a 0.43 million gallon per day, Class Il contact
stabilization/extended aeration plant with pressurized rapid sand filter tanks,
phosphorous removal, and chlorination facilities. The Liberty sewer system is
a separate storm system and sanitary system by design. Overflow or bypass
points present in the sanitary sewer system or at the wastewater treatment
facility are expressly prohibited from discharging at any time. Should any
discharge occur, the permittee is required to notify the IDEM, Office of Water
Management, Enforcement Section within 24 hours and in writing within five
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days of the event. Such discharge events are considered to be permit
violations. Incidents of bypass/overflow and warnings of noncompliance are
on file with IDEM for the Liberty WWTP.

The WWTP is under the Lake Discharger Policy (USEPA) due to its proximity
to Whitewater Lake. Bypass and elevated constituent incidents may be caused
by blockage, equipment failure, or improperly managed precipitation. Fecal
coliform and TKN concentrations increased significantly downstream of the
WWTP discharge tributary during the high flow event (Table 5.10). This may
be due to urban fauna wastes being delivered unattenuated through the urban
stormwater system. In response, wetland biofiltration is recommended along
the discharge tributary. Wetland biofiltration would provide exposure of
untreated wastewater to appropriate microbiological activities to mitigate
elevated constituent concentrations in the event of a bypass/system failure
event. Funding for this mitigation activity is available from the IDNR, LARE
program.

7.1.2.2 Horse Crossing

Horse droppings were observed on both sides of the horse crossing on Silver
Creek, sample point 6. Laboratory analysis revealed the highest fecal coliform
and TKN concentrations downstream from this site (Table 5.10). Previous
recommendations call for the construction of a bridge and streambank
restoration/stabilization at this site. It is also recommended that state property
management personnel remove and properly dispose of excess manure from
the site. The previous wetland enhancement recommendations will serve to
mitigate fecal coliform and TKN concentrations.

7.1.2.3 Livestock Operations
Livestock operations that allow
livestock direct access to
tributaries were noted
throughout the  watersheds.
Livestock have a dramatic effect
on stream quality. Denuded
pastures have no way of
stabilizing soil or retarding
runoff. Laboratory analysis
revealed significantly elevated
fecal coliform and TKN
concentrations downstream
from these sites during both
high and low flow events. Livestock BMPs are recommended for these
facilities. Also, the SWCD is recommended to encourage landowners to work
with the IDEM Manure Management Program. The previous wetland
enhancement recommendations will serve to mitigate fecal coliform and TKN
concentrations.

@Copyright 2002 Sagamore Environmental Services, Inc. Watershed Diagnostic Study
July 31, 2002 Conclusions and Recommendations
00-0681-MGIN Page 82

Figure 7.5. Livestock operation along tributary
1y T f
3 K \l:. i

Fhotraph taken Fcbrury 2 .?.DU 1




7.1.2.4 Organic Fertilizers

Organic fertilizers were not sampled or inventoried as part of this study;
however, runoff from agricultural lands upon which untreated organic
fertilizers have been applied can deliver fecal coliforms to the downstream
watershed. A watershed management plan will best serve as a platform for
initiating organic fertilizer awareness within the watersheds.

7.1.2.5 Septic Systems

Septic systems were not sampled or inventoried as part of this study; however,
a majority of the homes in the watershed study area are on septic, including
much of the development around Liberty. It is recommended that the Union
County SWCD partner with the Union County Health Department and the
County Planning Commission to educate residents on the concerns regarding
septic systems and proper management of existing systems. A watershed
‘management plan will best serve as-a platform-for-initiating septic awareness -
within the watersheds.

7.1.3 Phosphorous

Elevated phosphorous (total and ortho) levels were observed at each sample location
during both high and low flow events. This is most likely due to previously
mentioned buffering issues. Therefore, ongoing BMP efforts are recommended to
mitigate the elevated phosphorous levels. Reducing the amount of excess
phosphorous that becomes runoff would dramatically reduce the phosphorous
concentrations in the streams. Nutrient management is recommended to determine
phosphorous requirements in the soil per respective crop throughout the watersheds.
The wetland enhancement recommendations will serve to mitigate phosphorous
concentrations.

7.2 Proposed Project Prioritization
The following prioritized recommendations are made in response to the previously
discussed issues:

1.—Best-Management-Practices (BMPs) — The Unien County-SWCD has-made——— —
an effective effort to promote BMPs throughout the county. Thus far, these
efforts have been successful. It is recommended that the SWCD, in
cooperation with the NRCS, continue these efforts onto remaining, non-
buffered tributary headwaters. Those areas that remain non-buffered are
few and are distributed throughout the watersheds. Also, greater efforts to
promote BMPs on more livestock operations throughout the watersheds
should be expedited. There are several livestock operations within the
watersheds, encompassing approximately 6,000 linear feet of tributaries,
that could benefit from BMPs. These types of conservation practices
mitigate sediment and nutrient loading at the point of runoff. Cost/benefit
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details of several BMPs are included in Appendix E. Actual costs and
timelines for implementation of BMPs are dependent upon the most
appropriate BMP per site, current condition of respective sites, current use
of respective sites, and cooperation of landowners. Funding for BMP work
is available through the LARE program.

2. Biofiltration of the tributary that discharges from the WWTP - The “un-
named tributary” (as called by IDEM) that flows from the WWTP is
approximately one-quarter of a mile long, is narrow, and runs fairly
straight. An aggressive step-down series of settling basin/biofiltration
wetlands is recommended to mitigate effluent that may discharge from the
facility. The cost of this project is dependent upon physical characteristics
along the stream channel in relation to engineering requirements of such
an endeavor. Timeline is most dependent on landowner cooperation.
Funding for this work is available through the LARE program.

3. Sediment basins - In response to the immediate sediment loading concern
in Whitewater Lake and Brookville Lake, sediment basins are
recommended upstream from the discharge point of the creeks. The basins
will be designed to be a temporary mitigation of sediment loading until
Recommendation 1 and Recommendation 4 can be implemented. If
designed properly, by the time the basins fill with sediment, the other
recommended projects will be functioning; therefore, the basins will not
require dredging. Once filled, they can be abandoned in place. If future
land use changes occur that increase sediment loading beyond what the
permanent responses (Recommendations 1 and 4) can mitigate, the basins
structures will already be in place and will simply require dredging to be
operable. The cost of these sediment basins will be dependent on detailed
soil loss calculations proportional to anticipated implementation of
Recommendations 1 and 4. This information, coupled with on site
characteristics of proposed locations (feasibility study), will determine the
appropriate types and sizes of structures.. Timeline for this project is
dependent on availability of funding and information gathered during
feasibility studies; yet, should take approximately eight months to plan and
install. These basins will be located on property controlled by the State of
Indiana; therefore, funding for this recommendation needs to be
coordinated with the State.

4. Wetland enhancement — The points where Silver Creek and Hanna’s Creek
discharge into Whitewater Lake and Brookville Lake are forested,
palustrine wetlands (Figure 7.4). However, the stream channels are so
furrowed that even during high flow conditions the water does not get
much exposure to the wetlands. It is recommended that these wetland
areas be ‘graded to form a “delta-like” landform. Dispersing the water over
a larger area will increase exposure to microbiological activity (mitigation
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of nutrient loading) and distribute sediment drop-out. [f the previously
mentioned BMPs are successful in reducing the amount of sediment
entering the creeks, the widespread dispersion of the remaining sediment
in a delta landform, with minimal maintenance, will create a sustainable
morphological dynamic. As sediment is deposited throughout the area,
stream flow will be subtly diverted causing a random deposition/stream
channel creation dynamic that will provide long-term mitigation. The cost
of this project will be dependent on site characteristic information gathered
from an engineering feasibility study. The amount of time required to
implement this project is also dependent on site specific information.
These enhancements will be located on property controlled by the State of
Indiana; therefore, funding for this recommendation needs to be
coordinated with the State.

5. Horse trail remediation — The stream bank at the point where the horse
trail crosses Silver Creek in Whitewater State Memorial Park has been
decimated (see Figure 7.3). A large amount of sediment is entering the
stream at this point. Also, significant amounts of horse droppings were
observed at the crossing. Laboratory analysis revealed the highest fecal
coliform concentrations at sample location 6, immediately downstream of
this area. Approximately 45 linear feet of stream bank restoration is
recommended for this site. In addition, a bridge is recommended for the
horse crossing to protect the bank. Finally, manure that accumulates in
this area should be removed and properly disposed. The cost of this
project will be dependent on a restoration design and bridge type decided
on by the property management personnel for Whitewater State Park.
Regardless of the applied technology, the bridge construction should
precede and stream bank restoration. These projects can run consecutive
and should be able to be planned and implemented in 12 months. This
project will be located on property controlled by the State of Indiana;
therefore, funding for this recommendation needs to be coordinated with
the State.

7.3 Future Work

Sagamore recommends that a watershed partnership be organized for the purpose of
community-lead watershed management of Silver Creek and Hanna’s Creek. The
partnership should include a cross sectional representation of Union County. The
partnership should serve to guide management of resources within the watersheds,
facilitate volunteer monitoring, represent natural resources concerns to political
interests in Union County, and educate residents of the importance of resource
management. A watershed management plan should be drafted to provide guidance
and direction for management initiatives. The plan should document the current
state of the watersheds and provide practical solutions for future issues in the county
that have the ability to impact water and habitat quality. Funding for this type of
activity is available from the USEPA 319 Grant Program, facilitated by [DEM.
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ATTACHMENT

7.1. Map of Prioritized Watershed Subsections
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Attachment 7.1. Prioritized watershed subsections
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Wetland code definitions
System
P] Paiustrine: The Palustrine System includes all nontidal wetlands dominated by trees,
shrubs, emergents, mosses or lichens, and all such wetlands that occur in tidal areas when
salinity due to ocean derived salts is below 0.5 parts per ton (ppt). Wetlands lacking such
vegetation are also included if they exhibit all of the following characteristics: 1) are less
than 20 acres; 2) do not have an active wave-formed or bedrock shoreline feature; 3) have at
low water a depth less than 6.6 feet in the deepest part of the basin; and, 4) have a salinity
due to ocean-derived salts of less than 0.5 ppt.

All water bodies visible on the aerial photography that are less than 20 acres in size are
considered to be in the Palustrine System unless depth information is available, or unless an
active wave-formed or bedrock shoreline feature is visible.

The Palustrine System was developed to group the vegetated wetlands traditionally called by
such names as marsh, swamp, bog, fen, and prairie, which are found throughout the United
States. It also includes the small, shallow, permanent or intermittent water bodies often
called ponds. Palustrine wetlands may be situated shoreward of lakes, river channels, or
estuaries; on river floodplains; in isolated catchments; or on slopes. They may also occur as
islands in lakes or rivers.

R] Riverine: The Riverine System includes all wetlands and deepwater habitats contained in
natural or artificial channels periodically or continuously containing flowing water or which
forms a connecting link between two bodies of standing water. Upland islands or Palustrine
wetlands may occur in the channel, but they are not part of the Riverine System. This
system is bound on the landward side by upland, by the channel bank (including natural and
man-made levees), or by wetlands dominated by trees, shrubs, persistent emergents, mosses,
or lichens. In braided streams, the system is bounded by the banks forming the outer limits
of the depression within which the braiding occurs. The Riverine System terminates at the
downstream end where the channel enters a lake. It terminates at the upstream end where
tributary streams originate, or where the channel leaves a lake. Springs discharging into a
channel are considered part of the Riverine System.

Where a river enters a lake, the extension of the Lacustrine shoreline across the mouth of the
river forms the Riverine /Lacustrine break. Oxbow lakes are placed in the Palustrine or
Lacustrine Systems unless they are connected to a Riverine System by an open channel at
both ends either permanently or intermittently. Run-of-the-river dams should be handled in
the same manner as described above, with the Lacustrine System extending upstream to the
contour approximating the normal spillway or pool elevation. The USGS maps or USGS
Water Resources Data (stream gauge data) are used as the primary data source in
determining if the riverine channel is a perennial or intermittent stream.

Subsystem

(2) Lower Perennial: This Subsystem is characterized by a low gradient and slow
water velocity. There is no tidal influence, and some water flows throughout the
year. The substrate consists mainly of sand and mud. The floodplain is well
developed. Oxygen deficits may sometimes occur.



Class

Class describes the general appearance of the habitat in terms of either the dominant life
form of the vegetation or the physiography and composition of the substrate. Life forms (e.g.
trees, shrubs, emergents) are used to define classes because they are easily recognizable, do
not change distribution rapidly, and have traditionally been used to classify wetlands. Other
forms of vegetation such as submerged or floating-leaved vascular plants are more difficult to
detect. Substrates reflect regional and local variations in geology and the influence of wind,
waves, and currents on erosion and deposition of substrate materials.

Substrate - any earthen layer below the
O, A, E, and B diagnostic soil horizons

FO] Forested: Characterized by woody vegetation that is six meters tall or taller. All water
regimes are included except subtidal.

[SS]_Scrub-Shrub: Includes areas dominated by woody vegetation less than 20 feet tall. The
species include true shrubs, young trees (saplings), and trees or shrubs that are small or
stunted because of environmental conditions. All water regimes, except subtidal, are
included.

(1) Broad-leaved Deciduous: Woody angiosperms (trees or shrubs) with relatively
wide, flat leaves that are shed during the cold or dry season; e.g., black ash
(Fraxinus nigra). Associated with FO and SS.

EM] Emergent: Characterized by erect, rooted, herbaceous hydrophytes, excluding mosses
and lichens. This vegetation is present for most of the growing season in most years. These
wetlands are usually dominated by perennial plants. All water regimes are included except
subtidal and irregularly exposed.

Hydrophytes — water-loving plants

[UB] Unconsolidated Bottom: Includes all wetlands and deepwater habitats with at least
25% cover of particles smaller than stones (less than 6-7 cm), and a vegetative cover less
than 30%. Water regimes are restricted to the following: subtidal, permanent-tidal,
semipermanent-tidal, permanently flooded, intermittently flooded, and semipermanently
flooded.

[US]_ Unconsolidated Shore: Includes all wetland habitats having three characteristics:
(1) unconsolidated substrates with less than 75% areal cover of stones, boulders, or
bedrock;
(2) less than 30% areal cover of vegetation other than pioneering plants; and
(3) any of the following water regimes: a) irregularly exposed, regularly flooded; b)
irregularly flooded, seasonally flooded; c) temporarily flooded, intermittently flooded;
d) saturated, seasonal-tidal, temporary-tidal; e) or artificially flooded.

Water Regime: Freshwater Non-Tidal areas (L, P, and R systems)
Though not influenced by oceanic tides, nontidal water regimes may be affected by wind or
seiches in lakes. Water regimes are defined in terms of the growing season, which we equate
to the frost-free period. The rest of the year is defined as the dormant season, a time when
even extended periods of flooding may have little influence on the development of plant
communities. Seiches - free oscillation of water in a closed
or semi-closed basin




[A] Temporarily Flooded: Surface water is present for brief periods during growing season,
but the water table usually lies well below the soil surface. Plants that grow both in uplands
and wetlands may be characteristic of this water regime.

C] Seasonally Flooded: Surface water is present for extended periods especially early in the
growing season, but is absent by the end of the growing season in most years. The water
table after flooding ceases is variable, extending from saturated to the surface to a water
table well below the ground surface.

[D] Seasonally Flooded/Well Drained: Similar to “seasonally flooded”, with a well drained
(usually sandy) substrate.

[F] Semipermanently Flooded: Surface water persists throughout the growing season in most
years. When surface water is absent, the water table is usually at or very near the land's
surface.

[G] Intermittently Exposed: Surface water is present throughout the year except in years of
extreme drought.

[H] Permanently Flooded: Water covers the land surface throughout the year in all years.
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LoAs, 2 T0 6 | i | i t i i i
PERCENT SLOPES, | | i | i i ] i
£Ro0zD | | | i i : I
504 BIRKBECK SILT { Poorty drained| Depressions | yes | ves | no { yes i ra |
o, 070 2 { aquolls | | | | 1 t !
PERCENT SLOPES i ! ] f H |
8681 BIRKBECK SILT { Poorly drained] Drainageways| yes | vyes | o i yes i no i
LoAM, 2 T0 6 | 2quells | and i i ] i | H
PERCENT SLOPES, { | depressions | | { i { i
SLIGHTLY ERODED { | i H ! g
B5bB2 BIRKBECK SILY | Poorly drained| drainageways] yes | ves i i yes ! ne *
LoAM, 2 T0 6 } aguotts { and { { {
PERGENT SLOPES, | { deprassions | i i i i
MODERATELY ERCOED | { { i i
cra CROSBY SILT LCAM, | Pooriy drained| Depressicns | yes I ves iome 1 yes H a0
Q TO 2 PERCENT } aqualts | snd pothotes| | i i
SLOPES | { ] {
<rs1 CROSBY SILT LOAM, | Poorly drained| Orainageways| yes 1 ves { Mo | ves H no




THE FOLLOMING MAP UNITS ARE HYDRIC SOILS CR MAY HAVE INCLUSIGHS OF RYDRIC SOILS
Tabie K

Soii Survey Area - UNEON COUNTY, INDIANA Pagr 2 of 15

AREAS M2PPED AS WATER OR DENOTED SY ONE OF THE FOLLOWING COHVENTIONAL SYMSOLS ARE CCNSTDERED A HYORIC SOJL MAP UNIT; MARSH OR
SWAMP; WET SPOT; STREAMS; LAKES, PCNOS, ARD RESEAVOIRS.

i i { dydric Soil Compenent |
1 | i t
Map Unit | Hydric Soit | Locatfon of | Meets | Meers | Meets | Matural | Can be |
Symbol  Map Unit Name | Component Neme| Hydric Soit | Saturstion| pending | floding| vegetation| farmed under |
1 { companent | Criteria | eriterial crizerial is woody | retural conditions il

2 10 & PERCINT aguolls and o

SLOPES, SLIGHTLY

|
| depressions {
ERODED 1

CROS3Y SILT LCANS,
0 TO 2 PERCENT
SLOPES

aquolls { potholes,and|
| depressicns |

t I

| { i | 1
i I i i i
t I | ! i
€82 LROS3Y SILT LOAH, | Poorly crained] Drainageways| vyes { yes | mo | oves ] o
2 10 & PERCERT | 2cuolts | and | | 1 | H
SLOPES, MODERATELY | ! depressions | i | 1 H
€Ro0ED | i ) ] i i !
De DELMAR SILT LOAM 1 Pocrly drained] Depressions | yes | vyes { no { y2s | ro
[amotts | ! | | | !
! 1 I | ! | !
Ee EEL LCAM | slean | aase of 1 ves 1 ves [ t yes i no
i | adjacent i i | { i
| | nitlstopes | i i i 1
| | end i I | i |
i | absndioned | i i f i
| | channels ! l. i i H
& SEL SILT L02Y | stoan | 8ase of i ves foves | s | yes | a0
1 | adjacent ! i i H {
i | hillstepes | | | ! H
| } acd | | | | i
| | abandoned | | 1 ! !
| | channels | i 1 | !
FcA FINCASTLE SILT | Poorly drained] Depressions | yes | yes | no i yes ne
LOAM, 0 10 2 { aquotls | and petholes| | { 1 H
PERCENT SLOPES i | i i i H
Fe3l FINCASTLE SILT } Poorly drained| Drainageways| yes | ves | ne 1 ves | o H
LoAH, 2 T0 6 | 2quolis | and i | | 1 {
PERCENT SLOPES, { | depressions | ] 1 | i |
SLIGHTLY ERODED | | | | i t
Fe32 FIRCASTLE SILT | Poorly drained| Orairageways| yes 1 ves | no }oyes o H
LOAK, 2 T0 6 § equotls | and 1 i | H
PERCENT SLOPES, i | depressions | | 1 |
HOOERATELY €RCDEO | i H | i
Fep FINCASTLE AND | Peorly drained|Srainagsways,| ves | yes | mo [ yes ro
| | | i
| [ 1 i
i | { |

|
I
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THE FOLLOWING MAP U

Soil Survey Area - UNION COUNTY, INDIANA Page 3 of 15

AREAS MAPPED AS WATER OR DENOTED 3Y ONE OF TAE FCLLOMING CONVENTIONAL SYMBOLS ARE CONSIZERED A HYDRIC SOTL MA® UNIT; MARSH &R
SWAMP; WET SPOT; STREAMS; LAKES, PCADS, AND RESERVOIRS.

| | | Hydric Soil Gomonent
|
Hap Unit | svdric Soil | lecation of | Heets | Meets | Meers { Natwral | Can be
Symbol  Map Unit Name | Component Name| kydric Soil | Ssturation| ponding | fioeding] vegeration] farmed under
i ] Compenent | Criteria | sriteria] criteria} is woody |} netural conditions
Fed FINCASTLE AND | Poorly drafned| Drainageways| yes Jves | Ioves |} ro
CROSBY SILT LGaMS, | aquolls | and i | i !
2 TO 6 PERCENT i | depressions | i i i {
SLOPES | | ! | i |
FeB2 FINCASTLE AND { Poorly drained| Drainageways| yes b ores 1 no | ves | na
LROSBY SILT iOakS, | aquoils | | i | 1 i
2 70 6 PERCENT | | | i i { |
SLOPES, ERGOSD i { i { H |
Fe52 FINCASTLE AND { Poorly drained| Orainagewsys| vyes | vyes | ne i yes | o
CROSBY SIUT LOAMS, | aquolls | and suales | { { i |
2 T0 6 PERCENT | | | i | 1 i
SLOPES, ERODED | | ] { H ] |
e GENESEE FINE SANDY | Sloan | Base of 1 ves [ yes Y I oves ] me
Loan | | adjscent | | i I I
| | hittstopes | | ! i i
] | and § | i i i
[ | abanconsd | | | |
| | chamnets | l i I 1
=] GENESEE GRAVELLY | Sloan | sase of 1 ves [ yes i no [ yes | n
LCAR ! | adjacent | { H i i
{ | hitlslopes | i | 1 :
i | ana I i | { |
| | abandoned | | | 1 1
] ] channets i, ! { 1 ]
G GEMESEE LOAM | stoan | Base of | ves 1 ves | re [ yes ! )
! [ adjacent | | | | |
| { hiltstopes | ] ! { |
; | o ! I | ! !
| abenconed | | i | |
i [ charnels | i ! | i
] GENESEE LOAM, HIGH | Slcen ] Base of [ ves } ves | re { ves i o
BOTTON 1 { adiacent | 1 | H H
i | hiltstopes | I 1 1 :
i tand | i { i i
1 | abardened | H { i 1
1 { channels ] | i i i
8s GENESEE SILT LGAM | Sicen | sase of | ves [ ves | no i yes i ne
! | adiecent | i | | |
| ! I t H t i

hillslopes




THE FOLLOWING MAP LNITS ARE HYDRIC SCILS CR MAY HAVE INCLUSIONS OF RYDRIT SOILS
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AREAS MAPPED AS WATER CR DENOTED
SVAMP; WET SPOT; STREAMS; LAKES,

BY ONZ CF THE FOLLOWING CCNVENTIONAL SYMBOLS ARE CONSIDERID A HYDRIC SOIL AP UNIT; MARSH OR
PCN0S, AND RESERVOIRS.

1
!
]
1

|
!

Kydric Seil Compsnent

1

i
{ Meets | Hatural | Can be

18 10 25 PERCENT
SLOPES, SLIGHTLY
ERCOED

aguolts

'
|
|
|
|
!

#ap Unit Hydrie Soit Location of | Meets | Meets
Symool  Mep Unit Name Component Neme| Hydric Soil | Saturaticn| ponding | flooding] vegetation| farmed under
| corponent | Criteria | criteria] eriteria] s weody { natural conditions
| and i | | 1 | {
| abardoned | | ! | 1 |
| ctamnets | ] | | i |
5t GENESEE SILT 10AM, | Stean { sase of | yes { yes | m i oyes | e {
HIGH SOTTOH { adjacent { | [ | i i
[ hiltstopes | | l { |
{ and i | | ! i {
| abondoned | | | | 1 !
| channete { 1 { | | i
4o HOMER SILT LOAM vestlend | drainageways! yes [ yes i no I oyes o |
| and | | | H | |
| depressions | | i | | |
M1 MIARD SILT LOAN, 2 | Poorly drainec] Drainageways| yss | ves | no { ves i no |
T0 & PERCENT aquolls i | i f H 1
SLOPES, SLIGHTLY { 1 [ i H { {
ERCDED i I t | i
H32 MIAMI SILT LOAM, 2 | Poorly drained| Drainageways| yes { ves | mo i yes { o i
10 6 PERCENT aguells 1 [ i i H i !
SLOPES, MODERATELY i | i { ] ] i
ERODED | | | i i i
HrC1 MIAMI SILT LOAY, 6 | Pecrly drained| Drainageways| yes [ yes 1 no 1 yes i na i
TO 12 PERCENT aguolls | 1 | i I { H
SLOPES, SLIGHTLY i f | i { 1
ERODED Il | | § | !
¥rc2 HIAMI SILT LCAY, 6 | Peorly drained| drainageways| yes ] ves | o [y | no :
TO 12 PERCENT agualls ! i i | ] H
SLOPES, HODERATELY i ! | i | {
ERO0ED i | | 1 J H
HD1 MIAME SILT LOAM, | Pocrly drained| Drainageways| ves | ves j mo 1 yes i no i
12 70 18 PERCENT | aquoils | | i H ] i H
SLOPES, SLIGHTLY | [ | i ] i '
ERCOED i | | i 1 1
HrD2 MIAMI SILT LCAM, | Poorly drained| Orainagevays| yes ioves { 0o i yes { s
12 0 18 PERZENT | aquolls { i i | H |
SLOPES, MCOERATELY | { { 1 i
eRooeD | | ] i i
Mg MIAMT SILT LOAM, | Poorty drained| Drainageways| yes i ves no { yes i ns
| i i |
| | | {
! | | i
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AREAS MAPPED AS WATER OR DENOTED BY ONE OF THE FOLLOWING CONVENTIONAL SYMBCLS
SWAMP; WET SPOT; STREAMS; LAXES, FONDS, AND RESERVOLRS.

ARE CONSIDERED A HYORIC SCIL MAP UNIT; MASSH CR

Location of | Heets [
Hydric Soil | saturation|
Component | Criteria |

!

|
Map Unit | Aydrie Soit
Symbel  Map Unit Name { compenent Name|
|

Hydriz §cil Cancenent

| {
Heets | Meets |
ponding | fleoding]
eriteria) criteria]

|
Naturatl | Zan ke
vegeration] farmed under
is woody | natural corditions

MrEZ  MIAMI SILT LOAM,
18 10 25 PERCENT
SLOPES, MODERATELY
ERODED

M8l MIAM] SOILS, 2 7C
& PERCENT SLOPSS,
SEVERELY ERCDED

HsC3  MIAMI SOILS, & TO
12 PERCENT SLOPES,
SEVERELY ERGOED

HsD3  HIAMI SOILS, 12 70
18 PERCENT SLOPES,
SEVERELY EROOED

MSE3  MIAMI SOILS, 18 10

" 25 PERCENT SLOPES,

SEVERELY ERODED

ReA REESVILLE SILY Poorly drained| Orainageways{ ves

Poorly drajned] brainagevays| yes |
I
{
|
|
{
|
|
|
|
|
|
t
{
%

LOAH, 876 2 aquolts | ad { ;
1
|
|
|
i
i
i
|
i
I
|
|
|
1
|
[
|
!
i

aquolts i |

[

[
poorly drained| Drainsgesays| yes
acqualls i

t
Poorly drained| Orainsgeways] yes
aguslis [ |

|
poorly drained] Drainageways| yes
aquolls i

|
Poorly drained| Orainegeways| yes
aquolts | i

1

i
%
|
%
|
!
{
|
i
|
i
!
|
|
l
PERCENY SLOPES [ depressions {
ReA2 REESVILLE SILT | Poorly drained] Brainageways| ves
|
|
I
|
i
}
|
!
t
%
|
;
|
|
|
t

LOAM, D T0 2 aquolls | and

PERCENT SLOPES, ( depressions ]

MODERATELY SRCCED
ReS2 REESVILLE SILT

LOAM, 2 10 &

PERCENT SLCPES,

MODERATELY ER
sh SHAOALS SILT LOAM

Poorly drained| Drainageways| yes
aquolls and

depressions |

|

|

= |

slosn { Base of b oves
| sdjacent |
[ hillstepes |
{end

| depressions |

| Orainageways| yes

{ and

| depressians |

i brainageways| yes

oA WHITAKER SILY
Lo, 0 70 2
PERCENT SLOPES

Whs WHITAKER SILT
Lomd, 2 76'6
PERCENT SLGPES

wWestland

westland

yes | m }
| 1
I |
1 |
yes | omo |
{ t
| |
yes [ ome
| |
| |
yes | no |
! |
} {
ves | ne !
[ i
| ]
ves | no ]
! |
t |
yss | no {
| |
| !
i i
ves | omo |
1 |
! |
!
yes | 0o |
| |
| |
| !
| 1
yes | no |
| 1
] !
ves | no
i
1

yes i no
i
i
i

yes | re
{
i

yes | 0
i
1

ves | o
|
|

yes i "
|
{

yes ! a0
i
|

yes ] no
!
I

yes | o
|
|
I

yes { m
!
1
|
1

yes | o
|
i

yes 1 no
|
|
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AREAS MAPPED AS WATER CR DENOTED BY ONE OF THE FOLLOWING CONVENTTONAL SYMBCLS ARE CONSIDERED 4 HYORIC SOIL MAP UNIT; MARSH O
SwAMP; WET SPOT; STREAMS; LAKES, PONDS, AND RESERVOIRS.

| 1 | #ydric Seit Componant |
| 1 t 1 |
Kap Unit | kydric Soil | Location of | Heets | Meets | Meets | Watural | Canbe i
Symbot  H2p Unit Name | Conponent Kame{ Hydric Soil | Saturation| perding | flooding] vegetation] farmed under 1
{ | component | Criteria | oriteriaj critert s woody | natural conditions |
<. These units typically do not have components that meet the hydric soil criteria
8p BORROW PITS IR ite
| investigation
| needed

cest CINCIRNATI SILT LCAM}
2 T1 & PERCENT SLCPE]
SLIGHTLY ERCOED
Ce32 CIRCINRATI SILT |
Lo, 270 6 |
PERCENT SLOPES, |
MODERATELY ERCDED |
cect CINCINRATE SILY i
LoAM, & TD j2 H
PERCENT SLOPES, i
SLIGRTLY ERODED |
cec2 CINCINNATI SILT | Hone
|
|
!
l
!
'

None

;
i
|
1
%
|
|
i

LoAN, 6 T0 12
PERCENT SLOPES,
HODERATELY ERCDED

CeO1  CINCINNATI SILT
LotM, 12 TO 18
PERCENT SLOPES,

Kene

SLIGHTLY ERCOED H

CoD2 CINCIWNATI STLT i None
LoaK, 12 T0 18 ;
PERCENT SLOPES, :
MOOERATELY ERGEEL

CeET  CINCIWNATL SILT
LozM, 18 TO 25
PERCENT SLOPES,
SUIGHTLY ERCDED

CcE2  CINCIMNATI SILT
LofH, 18 T 25
PERCENT SLOPES,
MODERATELY ER

€cF2 CINCINNATL SILT
LoaM, 25 10 45
PERCENT SLOPES,
2RO0ED

<]

None

tiane

|
|
{
|
|
|
1
E
|
|
|
|
|
|
|
!
1
1
|
%
[
l
|
I
!
|
%
I
|
|
|
|
|
|
|

1
|
i
¥
i
|
|
|
:
|
|
i
!
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AREAS MAPPED AS WATER OR DEHOTED BY CNE OF THE FOLLOMING COHVENTIONAL SYMBCLS ARE CONSIOERED A HYDRIC SOIL MAP UNIT; MARSH CR
SWAMP; WET SPOT; STREAMS; LAKES, PCNDS, AKD RESERVOIRS.

Map Unit

Symbel

Map Unit Name

|
|
|
t
|

| 1 #ydric Sofl Component
{ I |
Hydric Seil | Location of | Meets { Meets | xeets | Natural | Can B2
gonponent Neme| Hydric Soit | Saturation] ponding | flooding] vegetaticn{ farmed urder
| tomsonent | Criteria | criteria| criterial is woody | natural conditions

o3

Cne3

fas

CINCINNATI SCILS,
& T0 12 PERCENT
SLOPES, SEVERELY

SLOPES, SEVERELY
ERODED

CINCIRNATI SOiLS,
18 10 25 PERCENT
SLGPES, SEVERELY
ERQDED

FAIRMOUNT SILTY
CLAY LOAM, 2 TD &
PERCENT SLOPES
FAIRMOUNT SILT
CLAY LOAM, 6 7O 12

PERCENT SLOPES

FaF

Frma2

FAIRHOUKT SILTY
CLAY LOAY, 12 TO
18 FERCENT SLOPES
FAIRHOUNT SILTY
CLAY LOAM, 13 TO
25 PERCENT SLOPES
FAIRMOUNT SILTY
CLAY LORM, 25 TO
35 PERCENT SLOPES
FAIRMOUNT SILTY
CLAY LOAYM, 35 TO
50 PERCENT SLOPES
FOX LOAH, 0 70 2
PERCENT SLOPES
FOX LOAM, 2 70 6
PERCENT SLOPES,
SLIGHILY ERODED
FOX LOAM, 2 70 &
PERCENT SLCPES,
MODERATELY ERODED
FOX LOAM, 6 TO 12
PERCENT SLOPES,

Nose

None

1
|
|
|
{
|
|
|
!

:
i
!
i
)
i

Rone




THE FOLLCWING MAP UNITS ARE HYDRIC SCIiLS OR MAY HAVE IHCU

Sofl Survey Area - UNION COUKTY, INDIANA

iCHS GF HYORIC SDILS
Table ®
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AREAS MAPPED AS WATER OR DENOTED BY CNE OF THE FOULOWING CONVENTIGRAL SYM30LS ARE CONSIDERED A HYORIC SOIL MAP UNIT; MARSH OR

SWAMP; WET SPOT; STREAMS; LAKES, FONDS, AND RESERVOIRS.

Map Unit

symbol

Map Unit Kame

dydrie Soit

| Rydric Soil Component

| |

| tocation of | Heets 1 Meets | Meets | Natural | Can be
Compunent Name| Bydric Seil | Saturation] ponding | flsoding] vegetation| farmed under
| Component | Griteria | criteria] criteria| is woody | ratwral cenditions

Foal

FrdZ

FoBZ

FoC2

Foc3

Fre3

Fs22

MODERATELY EROCED
FOX SILT LOAM, O
T0 2 PERCERT
SLEPES

FOX SILT LCAM, 2
TC 6 PERCENT
SLOPES, SLIGHTLY
ERCOSD

FOX SILT LOAK, 2
T9 & PERCENT
SLOPES, HODERATELY
ERCOED

FOX SILT LOAM,
10 12 PERCENT
SLOPES, MODERATELY
ERODED

FOX SILT LoAM, 12
T0 18 PERCENT
SLOPES, SLIGHTLY
ERODED

FOX SILT LoAM, 12
10 18 PERCENT
SLOPES, MODERATEL!
ERCOED

FOX SILT LOAH,
KAMES, 2 7C 6
PERCENT SLGPES,
MODERATELY ERCOSD
FOX SILT LOAN,
KAHES, & TO 12
PERCENT SLOPES,
HODERATELY ERCOED
FOX SOILS, 6 TO 12
PERCENT SLGPES,
SEVERELY ERCDED
FOX SOILS, KAMES,
& TO 12 PERCENT
SLOPES, SEVERELY
ERODED

FOX 2ND RCTMAN

Kone

Sone

sNone

Nore

Nore

None

None

None

¥ene

Kone

|
i

i
1
i
t

i

j
|
|
i
i
|
i
i
1

t
1
|
!
1
|
|
|
|
!
i
!
i
|
|
{
j
i
i
:
|
!
I
{
1
:
i
[

|
|
1
!
!
{
I
1
:
|
{
|
|
!
{ .
!
i
t
i
i
i
I
|
|
5
I
|
!
!

|
!
n
!
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THE FOLLCWING MAP UNITS ARE HYDRIC SOILS OR MAY KAVE INCLUSICNS OF HYDRIC SOILS
Tubie M

Soil Survey Area - UNICN COUNTY, INGIANA Fage 9 of 15

AREAS MAPPED AS UATER DR DENOTED BY ONE OF THE FOLLCWING CONVERTICNAL SYMBOLS ARE CONSTDERED A HYDRIC SOIL MAP UNIT; MARSK R
SWAMP; WET SPOT; STREAMS; LAKES, PONDS, AND RESERVIIRS.

I} | 1 #ydric Seil Component
1 t ! |
Map Unit | Aydric soil | Lecation of | Meets | Meets | Meets | Netural | Can be
Symbol  Map Unit Nare | component Name| Hydric Scit | Saturatien{ ponding | flecding] vegetation| tarmed under
{ | corporent | criveria | crite

2| criteriaf is woody | natural conditions

Loais, 12 TO 18 ]
PERCENT SLGPES, 1
MODERATELY ERGOED |

Fo2 FOX AND RODMAN 1
Loans, Kamgs, 12
TO 1B PERCENT H
SLOPES, MODERATELY |
ERODED {
FLE2 FOX AND ROOMAN i
LOAHS, KAMES, 18 {
10 25 PERCENT §
SLOPES, MODERATELY |
ERDDED |
£v03 FOX AND RODHAN | Kome
I
|
|
|
i
1
|
|
|
{
i
1
i

L
i
|
]
I
|
!
{
|
t
|
|

salLs, 12 70 18
PERCENT SLOPES,
SEVERELY ERCDED

FXD3 FOX AND RODMAN
SOILS, KAKES, 312
16 18 PERCENT
SLOPES, SEVERELY
ERODED

[ GRAVEL PITS

None.

On-site
investigation
needed
HeF1 HENNEPIN LOAM, 25
70 35 PERCENT
SLOPES, SLIGHTLY
ERODED
tef2 HEKNEPTN LOAM, 25
70 35 PERCENT i
SLOPES, MOOERATELY |
ERODED |
neGt HENNEPIN L0AM, 35 |
TO 50 PERCEHT t
|
)
t
|
i
i

None

SLOPES, SLIGHTLY
ERCDED

HeG2 HENNEPTN LCAM, 35
TO SO PERCENT
SLCPES, MOCERATELY

%

{

t

I

I

%

|

|

|

|

|

|

i !
Nore i
| |
{

|

!

!

¥

%

|
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Soit Survey Ares « UNICR COUNTY, INDIANA

Page 33 of 1§

AREAS MAPPED AS WATER OR DENOTED 3Y
SWAMP; WET SPOT; STREAHS; LAKES, PCKIS, AND RESERVOIRS.

S OF THE FOLLOMING CONVENTIONAL SYMSCLS ARE COMSIDERED A hYORIC SOIL MAP UNIT; MARSH CR

] | } #ydric Soil Component

{ | ! I
Map Unit } #yeric Soil | Location of | Meets | Heets | Meezs | Narural
Symbal  Map Unit Kame | Component Hane| ydric Soil | Sasuration] ponding | flooding] vegetatien
i

| componenc | Criteria | criteria] criteria| is woody | natural conditions

| €an be
| Farmed urder

ERGOED

La LAKE BEACH

Ma HADE LAND

HbA HANLOVE SILT LOAW,
0 T0 2 PERCENT
SLOPES

Hos1 MAKLOVE SILT LOAM,
2 10 6 PERCENT
SLOPES, SLIGHTLY
ERODED

[2:73 MANLOVE STLT LOAM,
2 7O 6 PERCENT
SLOPES, MODERATELY
ERODED

MoA MARTINSVILLE SILT
LoAM, 0 70 2
PERCENT SLOPES

Hea1 MARTINSVILLE SILT
LOAM, 2 T0 &
PERCENT SLOPES,
SLIGHTLY ERODED

McB2Z  HMARTINSVILLE SILY
LoAH, 2 TO &
PERCENT SLOPES,
MODERATELY ERODED

McC2  MARTINSVILLE SILT
Lo, & TO 12
PERCENT SLOPES,
HODERATELY ERODED

MD2 MARTINSVILLE SILT
LOAN, 12 T¢ 18
PERCENT SLOPES,
MODERATELY EROCED

e MIASL SILT i0aN, ©
T0 2 PERCENT
SLOPES

Hes1 MILTCH SILT LOAN,
2 TC 6 PERCENT
SLOPES, SLIGHTLY
SR00ED

xone
Herie

Rone

|
|
|
|
|
1
!
|
|
|
1
|
|

None

None

|
!
i
!
!
i
!
i
:
1

Nene

None

I
!
1
|
{
t
|
1
i
i
1
!
!
|
i
!
{
i
i
1
ll
|
|
{
{
t
i
i
i
i

1
|
{
|
}
!
|
!
|
|
|
|
|
|
i
!
!

|
|
|
!
l

!
I
H
f
1
|
i
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june 14, 2001

Me. Scott Pruitt

United States Department of the Interior
Fish and Wildlife Service

Bloomington Fieid Office

620 South Walker Street

Bloomington, indiana 47403-2121

RE:  SPECIES AND HABITAT DATA REQUEST
SILVER CREEK AND HANNA'S CREEK WATERSHED DIAGNOSTIC STUDY
UNION COUNTY, INDIANA
SAGAMORE ENVIRONMENTAL SERVICES PROJECT NUMBER 0D0-0631M

Dear Mr. Pruitt:

Sagamore Environmental Services, Inc. is requesting information regarding e
threatened and rare species, high quality natural communities, and significant o
for the above-menticned location in Indiana. The following de s the los
study area:

County Quadfanglés

Unign College Corner, OH-IN; Fairhaven, OH-IN; Liberty, IN; New Fairfi

The purpose of the watershed diagnostic study is to assess the current condition
Silver Creek and Hanna's Creek watersheds and to make recommendations for pote
restoration and mitigation projects, The study area consists of
of predominantly agricultural property within Union County,
the boundaries of the watersheds is included.

a. A map del

Species and habiat information will be used for comparative purposes within the di

study report and as consideration characteristics for potential restoration and/or miti
project sites. Information used will credit the United States Department of the Interio
and Wildlife Service as the source of the material.




United Siates Department of the Interior

s

FISMLAND WIUDLIFE SEF
BLOOMINGTON FIELD GFFICE (ES)
620 South Walker Street
Bloomingion, Indiara 47403-2121
(812) 334-4261 FAX3H 3
June 29, 2001

e
~4273

Jason Hignite, Natural Resources Specialist
Sagamore Environmental Services, Inc.
2002 Castleway Drive

Suite 104

Indianapolis, Indiana 46230

Dear Mr. Hignite:
This responds to vour letter dated June 14, 2001, requesting U.S. Fish and Wild

(FWS) database review for endangered, threatened, and rare species and/or cri
Silver Creek and Hanna’s Creek watersheds in Union County, Irndiana.

These comments have been prepared under the authority of the Fish and Witdlife Coordinarion
Act (16 U.S.C. 661 et. seq.) and are consistent with the intent of the National Ervironmental
Policy Act 0f 1969, the Endangered Species Act of 1973, and the U. S. Fish and Wildlife Service’s
Mitigation Policy.

The aforementioned area is within the range of the federally endangered Indiana bat (MAwiis
sodalis) and federally threatened bald eagle (Haliaeetus leucocephalus). We have no records of
either species occurring within the Silver Creek or Hanna's Creek watersheds, however there is
suitable summer habitat for the Indiana bat in both watersheds

This is provided for informational purposes only and daes not preciude the need for further
consultation as required uader Section 7 of the Endangered Species Act of 1973, as amended.

If you have any questions, please call Barbara Hosler at (812) 334-4261 ext. Z09.
Sincerely yours,

—

Scott E. Pruitt
Field Supervisor




June 14, 2001

Mr. Ron Heilmich

Division of Nature Preserves

indiana Department of Natural Resources
402 West Washington Street, Room W267
Indianapotis, indiana 46204

RE: ENDANGERED, THREATNENED, AND RARE SPECIES DATA REQUEST
SILVER CREEK AND HANNA’S CREEK WATERSHED DIAGNOSTIC STUDY
UNION COUNTY, INDIANA
SAGAMORE ENVIRONMENTAL SERVICES PROJECT NUMBER 00-0681M

DOear Mr. Helimich:

Sagamere Environmental Services, Inc. s requesting information regarding end:
threatened and race species, high quality natural communities, and significant naty
for the above-mentioned iccation in Indlana The foilowing d bes the location of
study area:

County Quadrangles

i Union College Corner, OH-IN; Fairhaven, OH-IN; Liberty, IN; New Fairfield, IN

i

The purpose of the watershed diagnostic study is to assess the current condition of the
Silver Creek and Hanna's Creek watersheds and to make recr*wner-dat«om mf aotential
restoration and mitigation projects. The study area consists of @pp
of predominantly agricultural property within Union County, Indian
the boundaries of the watersheds is included.

Species and habitat information will be used for comparative purposes within the diagnostic
study report and as consideration characteristics for potential restoration andfor miti
project sites. information used will credit the Division of Nature Preserves as the
the material.

Sincerely,

Jason C.
Natural Re




June 22, 2001

Mr. Jason
S ore
8C as
I il

Ly

[

u 1

Indiana Department of Natural Resources

Tmacion

Nongame

contact

B S I L L
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TYPE SPECIES NAME

FAIRHAVEN
Fish CLINOSTOMUS
Fesn
LIBERTY
Fist CLINOSTOMUS
TUS
Fish OSTOMUS
ELONGATUS
Fish CLINOSTOMUS
1

NEW FAIRFIELD

Figh CLINOS

ELON
OST
ELONGATUS

COMMON NAME

REDSIDE DACE

REDSIDE DACE

REDSIDE DACE
REDSIDE DACE
REDSIDE DACE

REDSIDE DACE

REDSIDE DACE

REDSIDE DACE

-

P

SE

SE

SE

FED STATE LOCATION

TIINRUIW 24

THINROVW 52
TIINRIIW 09

T

ROTW 0d

TIZNROIW 33

THNRBW 19

THNR 7

REAS DOCUMENTED
1A

DATE

1993

1998

995

993

COMMENTS
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Status of Indiana Families -
... Today and Tomorrow

At a glance. .. Rank | Percent

Number | in State | of State”
Papulation .- 7.279 91 0.13
Population Density e zarss =) 43.2 82 —_
Labor Force cise cumua 3,930 S1 0.13
Unemployment Rate s suman 58 35 114.28
Per Capita INCome 57 evimam $14.548 86 7572
Households :ss e 2,600 a1 .12
Family Households resta 1,990 Ex 0.13
Families in Poverty sy s 135 91 0.1

incoma ara based on inciana = 103,
is Righer than the slte average,

or aempioyme d
@13 the Sourity's ol or per cay

Migration Patterns
Peocle five yeers of age and clder who moved between 1985 ang 1850

. Moved into Moved out of
e Union County: 5> Union County:

From other indiana counties i To cother Indiana counties
712 o 736

From cther states 70 other staies

737 365
L KY M OH it KY M QH
47 22 2 440 o 79 15 87
o NV

Indiana Uaiversity School of Business
Indiana Businecss Research Coenicr
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INDIANA FARM LAND USE HISTORY
Union County, Indiana

Thousands

Total Land Area 1997 - 103.358 Acres
“Lang  Harvested | Land Wand!
. In Farns
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.
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IR .
~ Living Poor

o Status of Indiana Families Today and Tomorrow
In 7998 Profie

Indiana...

Union County

A Demographic Overview
Pooulation Jncome & Farnings
Total Population s 7,272 | Median household income s $30,105
Underage § »» 472 | Per capita personal income $18,455
School age (5-24) s 2,049 | Average eamings per job mw $16,482
Working Age (25-84) 3,723 | Per manufacturing job ras 41,511
Older (85 plus) s 1,028 | Perservices job ms $12,674
Per retail fob e $14,938
Resivent Labor Force Living in Poverty
Total Labor Force s 3,830 | Number of persons e 801
Employed 3,785 | Rerant of totsl populaton rs 108
Unemployed = 135 | Number of children under 18 = 284
Unemployment rate s 34 | Porventof al persans in poverty s 36.7
Famiiies on Veliare Housing & Households
Total number of families on welfare 37 | Owner occupied units mv 1,863
Number of weifare recipients s 89 | Renter occupied units /s 713
Payments (year total) s $95,049 | Mexdian home value $41,800
Average monthly payment per family $214
Percent of population receiving welfare = 0.8 | Total households xw 2,700
Average number of food stamp recipients rer 349 | Family households sw . 2,070

: " 3@ £,
Purdue University &, 2
- £

Indiana University
Kelley School of Business
Indiana Business Research




1997 Census of Agriculture
County Profile

United States Department of Agriculture
Indiana Agricultural Statistics Service

UNION
INDIANA

Increased 3 percent from 80,069 acres in 1992 to 82,500 acres in 1997,

Average size of farms

increased 3 percent from 299 acres in 1992 to 308 acres in 1897.

Full time farms i

Decreased 12 percent from 170 farms in 1992 to 150 farms in 1997,

iMarkex value of agricuitural products sold i

Increased 9 percent to $25,709,000 in 1397.
Crop sales accounted for 69 percent of the market vaiue.
Li k sales dfor31p of the market value.

iMarket value of agricultural products sold, average per farm ;

Increased 9 percent from $87,725 in 1992 to $95,929 in 1997.

{Census Count of Farms| ILand

°
8

|

Acres
Thousans
3

;

50 =
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In conjunction with the Silver Creek and Hanna’s Creek
watershed  diagnostic study, Sagamore Environmental
Services, Inc. (Sagamore) has completed an archaeological
records review of the watersheds area. The proposed project
covers portions of fifty-six sections within TI2N R2W, T12N
RTW T11N R2W and T11N R1W, on the USGS 7.5’ Liberty,
New Fairfield, Fairhaven and College Corner Indiana and
Ohio Quadrangles (Figure 1). Approximately 27,000 acres
will be assessed for this project.

20 0 20 Milles
[—=—]

Figure 1. Approximate
location of the project area,
within Union County,
Indiana.

The records check utilized site records, maps and materials on file at Sagamore, the Ball
State University Archaeological Resources Management Service and the Indiana
Department of Natural Resources (IDNR), Division of Historic Preservation and
Archaeology (DHPA) to locate, identify and evaluate the known and expected cultural
resources within the project area. The records search was conducted at a level specific to
the project area and its vicinity.

«Setting

Physiography

The project area is located in the bedrock physiographic unit known as the
Dearborn Upland (Schneider 1966:54), within the Tipton Till Plain and
Switzerland Hills Sections (Homoya 1985). This area is underlain by
Ordivician shale and limestone (Burger 1971, Gutschick 1966:3, 5). Surface
deposits in the area are within the Center Grove Till Member of the Trafalgar
Formation (USGS 1994:65, Wayne 1966:26) and within the general
physiographic unit known as the Dearborn Upland (Schneider 1966:41).
The project area is within the Whitewater River watershed (Kingsbury
1972:18, USGS 1994:18) and is located in a morainal environmental zone.

©Copyright 2002 Sagamore Environmental Services, Inc. ’ Watershed Diagnostic Study
February 25, 2002 Cultural Resources Review

00-0681-MGIN Page 1



The presettlement vegetation of the area predominately consisted of a
beech - maple forest (Petty and Jackson 1966:280). Deposits of Laurel chert,
a significant prehistoric resource, are available in primary outcrops in the
local area (Cantin 1996).

Soils

Numerous soil associations are located within the study area. Within the
floodplains of both Hanna Creek and Silver Creek is the nearly level
Genesee-Eel association. Included in this association are the Genesee and
Eel series which, because they are well drained and alluvial, have a
moderate to high potential to contain buried cultural resources. The Russell-
Miami and Russell-Hennepin associations are found along most of the more
dissected blufflines and dissected uplands. Both of these associations consist
predominantly of well drained, sloping to steep silty soils which developed
over till. In upland areas of little relief, the Xenia-Celina association
predominates. This association is described as moderately well drained,
gently sloping or nearly level soils which developed over till (Alfred, S.D., et.
al. 1960).

«Background

Cultural History
The region encompassing and surrounding Union County, Indiana, has
archaeological evidence spanning the entire range of Midwestern North
American prehistory (Kellar 1983, Swartz 1981). This evidence is from
professional investigations and private collections that have discovered
remains from Paleoindian (ca. 12,000 - 9,500 BP) up to Woodland (ca. 2,700
- 350 BP) archaeological time periods.

Archaeological sites do not occur evenly across the landscape, but instead
are patterned in relation to specific landscape elements and resource
locations. These settlement patterns are distinct for various cultural-temporal
manifestations and reflect the adaptive strategies (subsistence systems)
practiced by prehistoric peoples. As such, the settlement pattern of a
particular hunter-gatherer group would be quite distinct from that of a more
sedentary agriculturalist population, although the settlement patterns
between various hunter-gatherer (or agriculturalist) groups also vary through
time and across space.

Because groups of prehistoric peoples developed a variety of adaptive
systems over time in response to changing environmental conditions and the
introduction of new technologies, the distribution of sites and site types (e.g.,
villages, specialized hunting or nut processing camps, chert working stations,

©Copyright 2002 Sagamore Environmental Services, Inc. Watershed Diagnostic Study
February 25, 2002 Cultural Resources Review
00-0681-MGIN Page 2



etc.) are expected to reflect these changes. In a generalized model of
prehistoric settlement and subsistence, relatively large and sedentary base
camps and villages would be predicted to occur on floodplain features and
blufflines in close proximity to major drainages. These site types are
typically large (relative to other site types of a given culture) and contain
midden and pit feature deposits. In addition, the artifact assemblages are
composed of large numbers of functionally diverse items, reflecting the wide
range of social, political, religious, and domestic activities which took place.
Because resources required by the inhabitants of such sites did not always
occur in close proximity or were available only within discrete seasons, it
would be necessary, at times, for groups to establish smaller, more highly
specialized ancillary camps. Task-oriented groups would occupy these
camps for relatively short periods of time in order to acquire and process
nuts, butcher game, and manufacture chert tools. Consequently, the
specialized or limited activity camps often lack significant deposits such as
midden and pit features, and their artifact assemblages are usually limited to
small numbers of functionally restricted types. Ancillary camps can occur in
a wide variety of settings, but many have been identified in upland settings
near streams. However, because of their short term and specialized nature,
ancillary or similar camps have a potential to provide invaluable information
and in some instances are considered significant and of National Register
quality.

Diagnostic artifacts recovered from surface and excavation contexts in Union
and surrounding counties indicate 12,000 years of human occupation (Kellar
1983). The earliest known human occupations in the area were by the
Paleoindian manifestations dating to some 10,000-12,000 years B.P. The
Paleoindian occupations of the surrounding area are known only from
isolated artifacts in disturbed/plowzone contexts with the absence of any
other associated artifacts or deposits (Tankersley 1987). Little is known of
the Palecindian period in Indiana, although evidence from sites located
throughout North America indicate populations consisted of small groups of
highly mobile hunters who occupied the region during the waning of the
Pleistocene and the beginning of the Holocene. Data from Indiana suggests
the greatest frequency of sites are located in riparian settings closest to lithic
raw material outcrops (Tankersley et. al. 1990). To date no in situ
Paleoindian deposits have been identified in Indiana.

Early Archaic sites from the area are similar to those of the preceding
Paleocindian period. They are similar in that they are usually small in size,
contain small quantities of lithic debris and lack associated midden or pit
features. Tools represented at Early Archaic sites are a variety of notched
points and unifacial scrapers. In Indiana, sites with in situ deposits dating to
the Early Archaic period are somewhat rare and frequently deeply buried in

©Copyright 2002 Sagamore Environmental Services, Inc. Watershed Diagnostic Study
February 25, 2002 Cultural Resources Review

00-0681-MGIN Page 3



flood plain settings (Cantin 1986; Smith 1986; Stafford and Cantin 1992).
Local Early Archaic projectile point types include Thebes, Kirk and Bifurcate
base cluster points (Justice 1987).

The Middle Archaic period is better represented in Indiana in general than
"those of earlier manifestations. Sites dating to this period are usually larger
and have a more functionally diverse association of tools. Included in this
toolkit are points from the Godar and Matanzas cluster (Justice 1987), as well
as hafted- scrapers, bifaces, hardstone/groundstone tools such as axes,
mortars, pestles and atlatl weights, as well as a broad range of bone tools and
large quantities of fire cracked rock. Available data suggest that during the
latter portions of this period (5500-5000 BP) some sites were being occupied
for longer periods of time on a seasonal and perhaps multi-seasonal basis
(Stafford 1994). These base camps often have dark midden stains, numerous
associated pit features, and in some instances human and dog burials
(Anslinger 1988).

Late Archaic cultures in Indiana are poorly known and understood. Riverton
(Winters 1969; Anslinger 1987) peoples occupied the central and southern
portions of Indiana during the latter portions of the Late Archaic (ca 3500-
2700 BP). Larger, more permanent base camps are located along major
drainages, although smaller, more specialized sites used for the procurement
and processing of subsistence resources are also reported.  Riverton sites
are usually identified by the presence of small, expediently manufactured
points and tools of local gravel cherts.

The earliest evidence of Woodland occupation of the area occurred some
2700 years ago. Regionally, sites dating to this period are distinguished from
earlier Archaic occupations by the presence of ceramic technology as well as
a greater influence on mortuary ceremonialism and social complexity.
Adena culture sites are the most commonly identified Early Woodland
occupations of the east-central indiana. Adena sites usually consist of small
villages/hamlets with large residential structures which are located near
major drainages. Burial ceremonialism continues to heighten during Adena
times, including log or bark lined tombs constructed inside man-made
earthen mounds. Glidewell Mound (Homsher 1884, Kolbe 1992), located to
the south in Franklin County, provides a clear example. Evidence suggests a
hunting and collecting subsistence strategy, although  Limited
experimentation with agriculture is suggested with the cultivation of squash
(Cucurbita pepo) and starchy seeds, mainly ~Goosefoot (Chenopodium
berlandieri), Maygrass (Phalaris caroliniana) and Knotweed (Polygonum
erectum), all of which occupy a prominent position in many Middle and Late
Woodland seed collections (Asch and Asch 1985). Ceramics are described
as thick with very coarse grit temper. Vessels are typically jar shaped with
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flattened bases and cordmarked interior and exterior surfaces. Points
commonly associated with this period include the Adena and Saratoga
clusters (Justice 1987). The use of Wyandotte and other higher quality chert
types replaces the use of local gravel cherts.

The Middle Woodland Period is dominated by the Hopewell Culture. This
culture is largely a continuation of the preceding Adena period. However,
Hopewell Cultures saw the climax of burial ceremonialism, widespread trade
and social interaction (Kellar 1983). There is also some early evidence of
maize cultivation during this time period.

The Late Woodland saw a decline in the construction of earthworks and
mounds, and a major reduction in trade and the use of exotic materials. Late
Woodland cultures are very poorly defined in Indiana, especially in the
Whitewater drainage. Components of the Albee Phase, while geographically
confined to the White River drainage and its tributaries, are linked to the
region. Diagnostic artifacts include globular, grit tempered jars with wedge
shaped profiles.  Exterior surfaces are vertically cordmarked. Points
recovered from Late Woodland contexts include the Madison trianguloid
varieties (Justice 1987). Temporal limits have not been established, although
current data suggests a range from 1200-800 years B.P. (Anslinger 1990).

Mississippian occupations in this portion of Indiana are also poorly
understood. While trianguloid points and some shell tempered ceramics
have been identified, evidence of any major occupations is lacking. Fort
Ancient, a culture that developed from Woodland traditions and was
contemporaneous with Mississippian cultures, took aspects of each culture.
Subsistence patterns, house types and stockaded villages had origins in
Mississippian influence, while Fort Ancient ceramics are mainly a
continuation of Late Woodland traditions.

The land that makes up Union County was obtained from the Miami Indians
in four separate treaties, the Treaty of Greenville in 1794, the Treaty at
Vincennes in 1805, the ‘Twelve Mile Purchase’ in 1809 and the 1818 Treaty
of St. Mary’s (Guernsey 1932).

The area began to experience Euro-American settlement by people from the
Carolinas, Pennsylvania and New Jersey as early as 1804. The first town was
named Union and sat along Hanna’s Creek. By 1810, there were schools
and churches in every township (www.unioncountyin.com).

Union County was officially established in 1821 from portions of Wayne,
Franklin and Fayette Counties. Brownsville was designated as the County
Seat, but the town of Liberty, established in 1822, eventually became the
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permanent county seat due to its central location within the county (Taylor et
al. 1989). Like the surrounding counties, Union County has a strong
agricultural economic base, which was made stronger by the emergence of
the railroad system connecting the area to more distant markets.

Significant historical activities documented in the vicinity of the project area
center around the Town of Liberty, and include the Cincinnati Hamilton and
Indianapolis Railroad. Historical maps of the county (Anonymous 1876,
Guernsey 1932) show the portion of the county that will be affected by this
project was very rural. The southwestern portion of the county, mainly those
sections that are near the Whitewater River, appears to be more heavily
populated in 1876. While roadways crisscross the county, few churches and
schoolhouses are evident on the 1876 Atlas.

Archaeology

Information on file at the DHPA shows that at least 330 archaeological sites
have been documented in Union County (DHPA 2001). According to DHPA
and BSU files, 40 sites are recorded within the project area. Site-specific
details are given in Table 1. Available information taken from site forms is
very limited for some of the sites located within the study area. A selected
site synopsis of those sites which did not have limited data are available in
Appendix A.

Records show that two small portions of the area under consideration have
been covered by an archaeological reconnaissance (Schmitt and Zoll 1996,
Moore 1989). Moore’s 1989 survey was conducted on an approximate eight
acre area which was to be developed for a day use horseman’s area within
the Whitewater State Park. This survey located five sites (12Un184-
12Un188), three prehistoric and two historic/prehistoric. Each of these sites
is described as low density scatters of material, none of which are considered
eligible for inclusion to the NRHP. Schmitt and Zoll’s survey was conducted
for extensions of the Brookville Lake Regional Waste District. It covered
approximately 7.5 miles of right of way along SR101, encompassing some 20
acres. This survey, while spatially larger than Moore’s only documented two
sites (12Un305 and 306). Site 12Un305 is a low density lithic scatter of
indeterminate cultural/temporal affiliation. Site 12Un305 is a low density
historic scatter dating to the late 19 / early 20™ centuries. Neither of these
sites is considered eligible for inclusion to the NRHP.
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< arand 2. pe o 0 0 0 enda 0
1207 New Fairfield Lithic Scatter Early Archaic Not Available Further testing
12U35 Liberty Mounds Woodland Not Available Further testing
12U36 Liberty Mound Woodland Not Available Further testing
12U40 Liberty Mound Woodland? Not Available Further testing
12U41 Fairhaven Lithic Scatter Unidentified Not Available Further testing
12U42 Liberty Lithic Scatter Woodland Not Available Further testing
12U43 Liberty Lithic Scatter Early Archaic Not Available Further testing
12U44 Liberty Mound Woodland? Not Available Further testing
12U45 Liberty Lithic Scatter Unidentified Not Available Further testing
12U46 Fairhaven Lithic Scatter Unidentified Not Available Further testing
12U47 Fairhaven Isolate Unidentified Not Available Further testing
12U48 Fairhaven Lithic Scatter Unidentified Not Available Further testing
12U49 Liberty Lithic Scatter Unidentified Not Available Further testing
12U50 Fairhaven Lithic Scatter Unidentified Not Available Further testing
12U53 Fairhaven Lithic Scatter Early Archaic Not Available Further testing
12U54 Liberty Campsite Unidentified Not Available Further testing
12U56 Liberty Lithic Scatter Unidentified Not Available Further testing
12U57 _Fairhaven Lithic Scatter Unidentified Not Available Further testing
12058 Liberty Lithic Scatter Unidentified Not Available Further testing
12U59 Liberty 277? Unidentified Not Available Further testing
12U66 CollegeCormner 77 Unidentified Not Available Further testing
12098 Liberty Lithic Scatter Unidentified Not Available Further testing
12U101 Liberty Mound Woaodland Not Available Further testing
12U110 Liberty Mound Woodland Not Available Further testing
120132 New Fairfieid Lithic Scatter Unidentified Not Eligible No further testing
12U133 New Fairfield Lithic Scatter Unidentified Not Eligible No further testing
120137 Liberty Lithic Scatter Unidentified Not Available Further testing
12U139 Fairhaven Lithic Scatter Unidentified Not Available Further testing
12U141 New Fairfield Isolate Unidentified Not Eligible Further testing
12U162 New Fairfield Mound Woodland Not Available Further testing
12U184 New Fairfield Lithic Scatter Unidentified Not Eligible No further testing
12U185 New Fairfield Lithic Scatter Unidentified Not Eligible No further testing
12U186 New Fairfield Lithic Scatter Unidentified Not Eligible No further testing
12U187 New Fairfield Lithic Scatter Unidentified Not Eligible No further testing
12U188 New Fairfield Lith/Hist Scatter Unidentified Not Eligible No further testing
120298 New Fairfield Lithic Scatter Unidentified Not Available Resurvey
120306 New Fairfield Lithic Scatter Unidentified Not Eligible No further testing
12U325 Liberty Farmstead Historic/Euro Not Eligible No further testing
12U329 New Fairfield Lithic Scatter Late Archaic Not Eligible No further testing
12U330 New Fairfield Hist Scatter Historic/Euro Not Eligible No further testing

Table 1. Sites located within the Silver Creek and Hanna’s Creek Watershed Project
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Numerous archaeological surveys have been conducted within and surrounding the
proposed project (Homsher 1882, Setzler 1930, Koleszar 1972, Kolbe 1992, Angst 1994).
Early surveys of the region were mainly focused on identifying more prominent and
impressive archaeological sites, predominantly mound groups and larger habitation sites.
Homsher (1882) identified a total of 86 archaeological sites to the south in the area that
encompasses the present day Brookville Reservoir. Setzlers (1930) survey mainly focused
on resurveying and reevaluating those sites which were originally identified by Homsher,
however, this survey also identified some 22 additional sites. During Setzlers survey, it
became apparent that the area’s archaeological resources, mainly earthworks, were being
destroyed at an alarming rate. By 1929, 58% of the sites recorded on reservoir property
had been destroyed.

More recently, Koleszar (1972) conducted an archaeological survey of Union County,
recording many of the sites within the current project. A total of 107 archaeological sites
“were recorded during this survey, 22 of which are located within the current project area.
Kolbe (1992) surveyed a total of 590 acres within Union and neighboring Franklin County
surrounding the Brookville Lake, and identified sites or material dating to all major
prehistoric time periods. During this survey, Kolbe reports a site density of one site per 4.2
acres in the Brookville Lake area. Angst (1994) systematically surveyed approximately 747
acres in neighboring Fayette County documenting some 275 sites, also dating to all major
prehistoric time periods. While Kolbe reported site densities for the area of Brookville
Lake, Angst reports site densities for individual environmental zones within the Dearborn
Upland physiographic region. Angst reports a site density of one site per 2.51 acres for the
Morainal environmental zone.

Of the 40 sites currently documented within the proposed project area, the most
commonly identified are those of Woodland (mainly earthworks) and Early Archaic
traditions. However, given that the majority of the area under consideration for this project
has not been systematically examined for archaeological resources by professional
archaeologists, those sites reported undoubtedly represent but a small percentage of those
that actually exist. Based on the project’s location near a primary chert source and the
diversity of habitats and associated biomass in the area, the region is capable of supporting
intensive prehistoric occupation. Furthermore, alluvial sediments located adjacent to Silver
and Hanna’s Creeks have the potential to contain archaeological resources deeply buried
beneath the surface.
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Pursuant to Section 106 of the National Historic Preservation Act of 1966, further survey or
testing may be required in selected areas prior to ground disturbing activities. In
consideration of the above discussion, the following recommendations are made:

Avoidance of all known archaeological sites within the project area that have been
deemed eligible for inclusion to the National Register of Historic Places is
recommended. Of the 40 sites located within the project area, only eleven have
been deemed “not eligible”, leaving 29 sites whose eligibility is uncertain. If
ground disturbing activities are to be conducted on these sites, further
archaeological survey/testing is recommended.

Considering previous surveys within the area, as well as site density information and
the carrying capacity of the local region, further survey is considered necessary if
ground disturbing activities are to take place within the project area. Any
archaeological survey undertaken in conjunction with this project should be
conducted at a level specific to the areas to be impacted.
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APPENDIX A

SELECTED SITE SYNOPSIS



Site #: 12Un7
Location: Sec. 25, T11N R2W, Union Co., IN
Quadrangle:  New Fairfield
Physiography: Till Plain-Upland Flat
Nearest Water: Hanna’s Creek
Materials Recovered: 3 unmodified flakes
7 modified flakes

10 FCR noted
Cultural Affiliation: Unknown
Site Type: Lithic scatter
Assessment: The site was originally reported by Setzler (1930), and was resurveyed by Koleszar
(1970). Personnel from Ball State University revisited the site in 1992, however, no systematic
survey of the area was conducted at the time. No previous survey of the site has resulted in
recommendations concerning significance, and the available data is not sufficient to offer such a
determination at this time.
Recommendations: If the site is to be impacted by ground disturbing activities, additional
assessment is recommended to determine if the site is eligible for inclusion to the National Register
of Historic Places.

Site #:  12Un35

Location: Sec. 1, TION R2W, Union Co., IN

Quadrangle:  New Fairfield

Physiography: Ridge Spur

Nearest Water: Dubouis Creek

Materials Recovered: No material collected

Cultural Affiliation: Woodland

Site Type: Mound

Assessment: The site was originally reported by Setzler (1930), and was resurveyed by Koleszar
(1970). Personnel from Ball State University revisited the site in 1996, however, no systematic
survey of the area was conducted at the time. No previous survey of the site has resulted in
recommendations concerning significance, and the available data is not sufficient to offer such a
determination at this time.

Recommendations: If the site is to be impacted by ground disturbing activities, additional
assessment is recommended to determine if the site is eligible for inclusion to the National Register
of Historic Places.

Site #: 12Un36

Location: Sec. 28, T11N R2W, Liberty Twp., Union Co., IN

Quadrangle:  New Fairfield

Physiography: Till Plain

Nearest Water: Unnamed intermittent stream

Materials Recovered: No material collected

Cultural Affiliation: Woodland

Site Type: Mound

Assessment: The site was originally reported by Homsher (1884), and was resurveyed by Setzler
(1930), and again by Koleszar (1970). Personnel from Ball State University revisited the site in 1992,
however, no systematic survey of the area was conducted at the time. Although the mound is
reported to be heavily disturbed, Kolbe (1992) states the site appears to have intact deposits.
Recommendations: If the site is to be impacted by ground disturbing activities, additional
assessment is recommended to determine if the site is eligible for inclusion to the National Register
of Historic Places.



Site #: 12Un40

Location: Sec. 1, T11N R2W, Union Co., IN

Quadrangle:  Liberty

Physiography: North slope of hill.

Nearest Water: Unnamed intermittent stream

Materials Recovered: No materials collected

Cultural Affiliation: Woodland

Site Type: Mound

Assessment: The site was originally reported by Koleszar (1970). No previous survey of the site has
resulted in recommendations concerning significance, and the available data is not sufficient to offer
such a determination at this time.

Recommendations: If the site is to be impacted by ground disturbing activities, additional
assessment is recommended to determine if the site is eligible for inclusion to the National Register
of Historic Places.

Site #:  12Un42

Location: Sec. 16, T11N R2W, Union Co., IN

Quadrangle:  New Fairfield

Physiography: Lowland

Nearest Water: N/A

Materials Recovered: Grooved axes, pestles, chert, FCR, celt

Cultural Affiliation: Woodland

Site Type: Lithic Scatter/Habitaion

Assessment: The site was originally reported by Koleszar (1970). No previous survey of the site has
resulted in recommendations concerning significance, and the available data is not sufficient to offer
such a determination at this time.

Recommendations: if the site is to be impacted by ground disturbing activities, additional
assessment is recommended to determine if the site is eligible for inclusion to the National Register
of Historic Places. ’

Site #:  12Un49

Location: Sec. 9, T12N R1W, Union Co., IN

Quadrangle: Liberty

Physiography: N/A

Nearest Water: Richland Creek

Materials Recovered: Blanks, knives, spall, points, scraper

Cultural Affiliation: Archaic

Site Type: Lithic Scatter

Assessment: The site was originally reported by Koleszar (1970). No previous survey of the site has
resulted in recommendations concerning significance, and the available data is not sufficient to offer
such a determination at this time.

Recommendations: If the site is to be impacted by ground disturbing activities, additional
assessment is recommended to determine if the site is eligible for inclusion to the National Register
of Historic Places.

Site #:  12Un50

Location: Sec. 16, T12N R1W, Union Co., IN
Quadrangle:  Liberty

Physiography: N/A

Nearest Water: N/A

Materials Recovered: Chert chips, bannerstone



Cultural Affiliation: indeterminate

Site Type: Lithic Scatter

Assessment: The site was originally reported by Koleszar (1970). No previous survey of the site has
resulted in recommendations concerning significance, and the available data is not sufficient to offer
such a determination at this time.

Recommendations: If the site is to be impacted by ground disturbing activities, additional
assessment is recommended to determine if the site is eligible for inclusion to the National Register
of Historic Places.

Site #2  12Un53

Location: Sec. 11, T12N R1W, Union Co., IN

Quadrangle:  Fairhaven

Physiography: Slight rise in open field

Nearest Water: Silver Run

Materials Recovered: Chert chips, FCR, point, core

Cultural Affiliation: Archaic

Site Type: Lithic scatter/Habitation

Assessment: The site was originally reported by Koleszar (1970). No previous survey of the site has
resulted in recommendations concerning significance, and the available data is not sufficient to offer
such a determination at this time.

Recommendations: If the site is to be impacted by ground disturbing activities, additional
assessment is recommended to determine if the site is eligible for inclusion to the National Register
of Historic Places.

Site #:  12Un56

Location: Sec. 12, T12N R2W, Union Co., IN

Quadrangle:  Liberty

Physiography: Small hill

Nearest Water: N/A

Materials Recovered: Chert chips and slabs, FCR, knife

Cultural Affiliation: Woodland

Site Type: Workshop

Assessment: The site was originally reported by Koleszar (1970). No previous survey of the site has
resulted in recommendations concerning significance, and the available data is not sufficient to offer
such a determination at this time.

Recommendations: If the site is to be impacted by ground disturbing activities, additional
assessment is recommended to determine if the site is eligible for inclusion to the National Register
of Historic Places.

Site #:  12Un57

Location: Sec. 11, T12N R1W, Union Co., IN

Quadrangle:  Fairhaven

Physiography: Glacial esker

Nearest Water: Silver Creek

Materials Recovered: Grooved ax, FCR, points

Cultural Affiliation: Indeterminate

Site Type: Lithic scatter/Habiation

Assessment: The site was ariginally reported by Koleszar (1970). No previous survey of the site has
resulted in recommendations concerning significance, and the available data is not sufficient to offer
such a determination at this time.



Recommendations: If the site is to be impacted by ground disturbing activities, additional
assessment is recommended to determine if the site is eligible for inclusion to the National Register
of Historic Places.

Site #:  12Un58

Location: Sec. 28, T12N R1W, Union Co., IN

Quadrangle:  Liberty

Physiography: First terrace

Nearest Water: Hanna's Creek

Materials Recovered: Chert chips, FCR, points, knife, preform

Cultural Affiliation: Indeterminate

Site Type: Lithic Scatter/Habitation

Assessment: The site was originally reported by Koleszar (1970). No previous survey of the site has
resulted in recommendations concerning significance, and the available data is not sufficient to offer
such a determination at this time.

Recommendations: If the site is to be impacted by ground disturbing activities, additional
assessment is recommended to determine if the site is eligible for inclusion to the National Register
of Historic Places.

Site #:  12Un101
Location: Sec. 25, TTIN R2W, Union Co., IN
Quadrangle:  New Fairfield
Physiography: Till Plain
Nearest Water: Hanna’s Creek
Materials Recovered: 4 unmodified flakes
1 modified flake

1 core
2 FCR noted
Cultural Affiliation: Woodland
Site Type: Mound .

Assessment: The site was originally reported by Homsher (1884), and was resurveyed by Setzler
(1930) and Koleszar (1970). Personnel from Ball State University revisited the site in 1992, however,
‘no systematic survey of the area was conducted at the time. The available data is not sufficient to
determine significance at this time.

Recommendations: [f the site is to be impacted by ground disturbing activities, additional
assessment is recommended to determine if the site is eligible for inclusion to the National Register
of Historic Places.

Site #:  12Un110

Location: Sec. 34, T11N R2W, Union Co., IN

Quadrangle:  New Fairfield

Physiography: Till Plain

Nearest Water: N/A

Materials Recovered: Stone grave, copper bracelets, banded slate gorgets—all reported

Cultural Affiliation: Woodland

Site Type: Mound

Assessment: The site was originally reported by Setzler (1930), and was resurveyed by Koleszar
(1970). Personnel from Ball State University revisited the site in 1996, however, the mound was not
relocated at the time. The available data is not sufficient to determine significance at this time:
Recommendations: Additional assessment is recommended if this site is to be impacted by ground
disturbing activities.



Site #: 12Un139
Location: Sec. 18, T11N R1W, Union Co., IN
Quadrangle: New Fairfield
Physiography: Valley edge
Nearest Water: Hanna’s Creek
Materials Recovered: 1 core
5 flakes
1 utilized flake
1 retouched flake
1-25 FCRr noted
Cultural Affiliation: Indeterminate
Site Type: Lithic scatter/Habitation
Assessment: Personnel from Ball State University reported the 5|te in 1994, however, no
recommendations were made concerning significance. The available data is not sufficient to offer such a
determination at this time.
Recommendations: If the site is to be impacted by ground disturbing activities, additional assessment is
recommended to determine if the site is eligible for inclusion to the National Register of Historic Places.

Site #: 12Un162

Location: Sec. 33, T11N R2W, Union Co., IN

Quadrangle: New Fairfield

Physiography: Till Plain

Nearest Water: N/A

Materials Recovered: No material collected

Cultural Affiliation: Woodland

Site Type: Mound

Assessment: The site was originally reported by Homsher (1884), and was resurveyed by Koleszar (1970).
Personnel from Ball State University revisited the site in 1996, however, the mound could not be located
at that time. While Koleszar (1970) states the mound is destroyed, subsurface deposits may still be intact.
The available data is not sufficient to offer a determination concerning significance at this time.
Recommendations: If the site is to be impacted by ground disturbing activities, additional assessment is
recommended to determine if the site is eligible for inclusion to the National Register of Historic Places.

Site #: 12Un298
Location: Sec. 25, T11N R2W, Union Co., IN
Quadrangle: New Fairfield
Physiography: Till Plain
Nearest Water: Unnamed intermittent stream
Materials Recovered: 8 unmodified flakes
8 modified flakes
1 biface fragment
1 core
12 FCR noted
Cultural Affiliation: indeterminate
Site Type: Lithic scatter/Habitation
Assessment: Personnel from Ball State University visited the site in 1992, however, no systematic survey
of the area was conducted at the time.
Recommendations: If the site is to be impacted by ground disturbing activities, additional assessment is
recommended to determine if the site is eligible for inclusion to the National Register of Historic Places.
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Indianapotis, Indiana 46250
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EcoSearch

Government Records Search

Type of Report: Priority Risk Report

Site Location: Hannas Creek Watershed
Liberty, IN 47353

Date: March 23, 2001
Report ID Number: 2276-7102
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Project #:
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Limits of Information:
Customer procesds at its awa iskin choosing to mly on
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from any i ion provided by ne.
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Introduction

We want to thank you for your order requesting the enclosed site assessment.

EcoSearch makes every effort possible to combine the most accurate environmental
data availabie into an understandable and easy-to-use format.

While every attempt has been made to ensure accuracy of the information presented,
we cannot guarantee the accuracy of the data from the original sources, nor can we
guarantee that no transcription or plotting errors have occurred.

If any concerns arise from your review of the databases in this report, please call the
appropriate agency involved. As a service, we have included phone numbers in the
database description section of this report to help you in your evaluation.

The enclosed maps present a working approximation of the location of surrounding
environmental sites based primarily on available accurate site addresses. These maps
should not be used for purposes more correctly handled by surveys.

EcoSearch is driven by its mission to present the most responsive, technically sound,
and cost-effective environmental data services available to our customer.

EcoSearch Report ID: 2276-7102
Environmental Date of Report: March 23, 2001
Resourcss, Inc.




Read Me First

The following suggestions are offered in an attempt to help you in using and understanding this site
assessment from EcoSearch:

Skim over the entire report to familiarize yourself with its contents and layout.

You will notice that the information is presented foflowing this general concept: we begin by giving sections
that summarize data and then give detailed information about these summaries as you proceed further intwo
the report.

Then refer to the section titled "Statistical Overview”. You will need to take a moment to read the column
headings and the data befow them. Also, as you go down the first column {lef: side} you will probably need
to look back at the preceeding section titled “Database Descriptions”. Please pay particuler atteation 1o tha
radius searched as they vary according to the database. These are ASTM standards thet we meet and
exceed. Your site's datum is the third, shaded column. Also, the next cclumn showing database hits within
the first radius is important as it will incluce data about adjoining properties, The unmappable sites have
their own section with a cover page explaining them,

The next section titled "Maps” is important as it gives a very clear visual presentation of the site, and which
database{s} are at the site itself or within the study radii.

The site summary page(s) tells you by map ID# which database is at that location as well as the site’s name
and distance/direction from your swdy site. You will notice that the numbering corresponds to the distance
fram the subject site~ eg. #1 is your sita itsetf or the site closest to it, #2 is further away. This continues
until ali database hits have been summarized within the jargast study radius, Your report may extend further
than one mile if you asked us to extend the radii.

As you wiil recall our format goes from summary-type pages to detailed information. Therefore, tha next
section is "Detailed Data”. Here extensive data is given about each database hit. The map 1D#, distance,
and direction are in the top left comner. Further dara folfows.

The “Unmappable” secton was referred to earlier. In this summary you will find those sitas. Piease read the
cover page as it describas unmappable sites and our efforts to minimize and/or eiiminate tham from ali of our
site assessments.

The iast two divisions -- "Radon" and *Glossary/Acronyms™ are seif-explanatory and often helpful to our
customers. 5

It you would fike further help in understanding our reports please call as our intention is to have this raport helptul

to you.
EcoSearch Report ID: 2276-7102
Environmental Date of Report: March 23, 2001

Resources, Inc. Fage 2




Database Descriptions -- Federal Databases

NPL

National Priorities List

US Environmental Protection Agency Data Date: December 29, 2000
Office of Solid Waste and Emergency Response Relaase Date: December 29, 2000
{703} 603-8881 Active Date: January 28, 2001

Last Contact Date: January 26, 2001

The NPL is a subset of the CERCLIS and fists cver 1,150 of the nation's most dangerous sites of uncontrolled or
hazardous waste which require cleanup. Alse known as the Superfund List, the sites ara scored according to the
hazardous ranking system.

CERCLA (Active}

Ci Ci and Liability information System {Active}

US Environmental Protection Agency Data Date: December 29, 2000
Office of Solid Waste and Emergency Response Releass Date: Cecember 29, 2000
1-800-775-5037 Active Date: January 26, 2001

Last Contact Date: January 26, 2001
CERCLIS maintains information on over 15,000 sites nationally identified as hazardous or potentiaily hazardous which
may require action. These sites are currantly being i g or an i i Y has bean d ing the
release of hazardous substances. The most serious of this list as ranked by the hazardous ranking system are transferred
to the NPL.

CERCLA (NFRAP Archive)

Comprehensive Envi C: ion, and Liability Information System {NFRAP Archive)

US Enviranmental Protecticn Agency Data Date: December 29, 2000
Office of Solid Waste and Emergency Response Reieasa Cato; Dacember 23, 2000
1-860-775-5037 Active Date: January 28, 2001

Last Contact Date: January 28, 2001

For more complete information purposes we include sitas which have been reclassified as No Further Remedial Action
Planned {NFRAP) by the EPA. This action was taken by the EPA beginning February 1995 as a part of the Brownfields
Redevelopment Program. These former CERCLIS sitas, also known as the CERCLIS Archive, have been defisted because
a lack of significant cantamination was found.

RCRA TSD

Resource Conservation and Recovery Information System -- Treatment, Storage, and Disposal Facilities

US Environmental Protection Agency Cata Date: April 15, 2000
Office of Salid Wasta and Emergency Response Release Date: Aprif 15, 2000
(202} 260-4610 Active Date: August 7, 2000
Last Contact Date: January 18, 2001
RCRIS contains i ion on waste handlars by the US Envij F ion Agency under the

Rasoutce Conservation and Recovery Act (RCRA}, It is a national system used to track events and activities which fall
under RCRA. The TSD database is a subset of the complete RCRIS file which includes faciiitiss which weat, store,

disposa, or inci ‘waste. . and ive action {CORRACTS} information is
included.

EcoSearch Report iD: 2276-7102

Environmental Date of Report: March 23, 2001

Resources, Inc. Dage 3




RCRA LQ Generator

Resource Conservation and Recovery Information System -+ Large Quantity Generator

US Environmental Protection Agency Data Date: Aprit 15, 2000
Office of Solid Waste and Emergency Response Release Date: Aprit 15, 200G
(202} 260-4610 Active Date: August 7, 2000

Last Contact Date: January 18, 2001
RCRIS contains information on hazardous waste handiers reguiated by the US Environmental Protection Agsency under the
o ion and y Act {RCRA}. It is a national system used 10 track events and activities which falf
under RCRA. The generators database is a subset of the complete RCRIS file which includes hazardous waste genarators
which create more than 1000kg of hazardous waste per month or meet other requirements of RCRA.

RCRA SQ Generator

Resource Conservation and Recovery Information System -- Smali Quantity Generator

US Environmental Pratection Agency Data Date: Agril 18, 2C00
Office of Solid Waste and Emergency Response Raleass Date: Aoprit 15, 2CC0
{202) 260-4810 Active Date: August 7, 2000
Last Contact Date: January 18, 2001
RCRIS contains information on hazardcus waste handiers regulated by the US Envir & P ion Agency under the

Resource Conservation and Recovary Act (RCRA). it is a national system used to track events and activities which fall
under RCRA. The generators database is a subset of the complete RCRIS file which includes hazardous waste generators
which create mare than 100kg and less than 1000kg of hazardous waste per month or meet other requirements of
RCRA.

CORRACTS

[of ion and Recovery ion System ~ Correciive Action Sites
US Environmental Protection Agency Data Data: Aprit 15, 2000
Office of Solid Waste and Emergency Response Reiease Date: April 15, 2000
{202} 260-4610 Active Date: August 7, 2060

Last Conzact Date: January 18, 2001

The CORRACTS database includes RCRIS (Resource Conservation and Recovery Infarmation System) sites with reparted
corractive action. This information is also reported in the standard RCRIS detailed data.

Emergency Response Notification System

US Environmental Protection Agency Data Date: January 1, 2000
Office of Solid Waste and Emergency Response * Release Date: Januery 1, 2000
1202} 260-2342 Active Date: Mareh 17, 2000

Last Contact Date; Januasy 18, 2001
ERNS is a national database which contains information on specific notification of releases of oil and hazasdeus
substances into the environment. The system stores data regarding the site of the spill, the material released, and the
maedium into which 1t occured.

EcoSearch Report ID: 2278-7102
Environmental Date of Report: March 23, 2001
Resources. Inc. Fage 4




PCS

Permit Compliance System (NPDES Data)

US Environmental Protection Agency Data Date: October 15, 1997
Active Date: October 15, 1987

The Permit Campliante Systam Database contains i ion on permitted
Pollutant Discharge Elimination System.

from the National

EcaSearch Report ID: | 2276-7102

Environmental Date of Report: March 23, 2001

Resources, Inc. Paga 5




Database Descriptions -- State Databases

SCL {HWS)

Indiana State Cleanup List

indiana Department of Environmental Management . Dats Dare: December 8, 1998
Ottice of Environmental Response Release Date: December 8, 1998
1317) 308-3008 Active Date: June 15, 1999

iast Contact Data: March 7, 2001
This database identified sites deemed by the State of Indiana for remediation. !t also includes sites designated for
immediate removal, voluntary cleanup, and hazardous rarked sites listed on the ICEM Commissioner's Builetin No. 6
{dated 12/10/95).
tie:

Ingiana Permitted Sciid Wasta 7

indiana Department of Environmental Management Data Date: February 16, 2000
Office of Solid Waste Management Reieasa Date: Fabruary 16, 2000
{317) 232-3399 Active Date: February 28, 2000

Last Contact Date: February 22, 2001
This state database iists sites which are regulated for soiid wasta disposal by the State of Indiana. It is updated twice a
year by the Difice of Solid Wasie Managemaent.

Indiana Leaking Underground Storage Tank List

Indgiana Dapartment of Environmental Managemant Data Daze: January 8, 2C01
Release Date: Jaruary 8, 2001
{317) 308-3008 Active Date: January 13, 2001

Last Contact Data: March 7, 2001
The iDEM LUST list contains information on undarground storage tanks with reported releases into the eaviconment,
Agency Required Disclail This it is an ified list of reportad notificstions or refeases at
facilities or sites. It should not be used for or considered as a fmal Agency determination of whether proper notificaticn,
actual releases, or the compietion of remadial activities have occumred. In providing this list, the Agency makes no
representation regarding the accuracy of the information.

Indiana Registered Undarground Storage Tank List

indiana Department ot Environmentai Management Data Date: January 8, 2001
Underground Storage Tank Branch Releass Date: January 8, 2001
(317) 308-3008 Active Date: Jangary 13, 2001

Last Contect Date: March &, 2001
The Indiana UST list providas the location of regisiered underground storage tanks, Agency Required Discialmer: This
information is an unconfirmed, non-veritied list of reported notifications or reieases at facilities or sites. [t shouid not be
used for or considered as a final Agency determination of whether proper notification, actual releases, or tha compistion
of remedial activities have occurred. In providing this Jist, the Agency makes no representation regarding the accuracy of
the information.

EcoSearch Report ID: 2276-7102
Environmental Date of Report: March 23, 2001
Resources, Inc. Page &




Indiana Spills Database

Indiana Department of Environmental Management Data Date: January 13, 200C
Release Date: January 13, 2000
(317) 308-3023 Active Date: March 8, 2000

Last Contact Date: March 1, 2001

The Indiana Spills Database contains information about reperted hazardous materials spilis and fish kills in the State of
indiana.

Indiana Union County Spills Data

Union County Emergency Managemant Data Date: January 2001

765-458-9504 Active Date: March 7, 2007
Last Contact Date: March 7, 2001

The Indiana Union County Spills Database containg i ion about reported maierial spilis in the county of

Union.

CFO

Indiana Confined Faeding Operations

Indiana Department of Environmental Management Data Date: January 2001

Office of Land Quality

317-232-3528 Active Date: March 8, 2001

Last Contact Date: March 7, 2001
Confined feeding is the raising of animals for food, fur or recreation in lots, pens, ponds, sheds or buildings, where they
are confined, fed and maintained for at least 45 days during any year, and whera there is no ground cover or vegetation
present over at least hait of the animals’ confinement area. Livestock markets and sale barns are generaily =xcluded.
Indiana law defines a confined feeding aperation as any livestock operation engaged in the confined feeding of at least
300 "anle, or 600 swine or sheep, or 30,000 fowl, such as chickens, ducks and othar poultry. The Indiana Department
of E {DEM) these confined feeding operations, as well as smailer livestock operations
which have violated water poliution rules or laws, under IC 13-18-10, the Confined Feeding Control Law.

EcoSearch Report (D: 2276-7102
Environmental Date of Report: March 23, 2001
Resources, Inc. Page 7




EcoSearch Statistical Overview

Property Information Search Parameters
Report: Priority Risk Report

Radii: ASTM*

! Hannas Creek Watershed

Liberty, IN 47353 Zip Cods{s): 47353
City: Liberty Harrison Center Union Harmony
Latitude:  39.631369 N Longitude:  84.87602 W County: Union |
i
FEDERAL DATABASES Radius Mappable Sites Unmappable Sites
{milesj Total Site * win 0.00me  0.00-0.00m%  .00-000m | %d St Ciiy Caunty
NPL Site 3] 0 7] = E I [ o 0
CERCLA {Active) Site 0 ) 0 S T o 0 0
CERCLA (NFRAP Archive} | Site 0 ] o - . - o) [} [o]
RCRA TSD sie | 0 | 0 0 - - o o o
RCRA LQ Generator Site 0 0 o D 0 0 4
RCRA SQ Generator Site 1 0 1 - - - Q [¢] o}
CORRACTS Site o) 0 0 o - - C 0 0
ERNS Site 1 0 1 - - - - - -
PCS Site [o] 0 0 - - A0 o] 0 0
STATE DATABASES - Radius |~ oo 55 M ppable Snes 4% Unmappab!e Sites
5 Umilest | Totat S eV mne o o0’ o 2500 | 2 Conm Caanty
SCL (HWS] Site T .0 C - 1 - Cl 0 ]
SWF Site Q o 0 S H 2 Po- o] o} 0
LUST Site 0 Y] ¢} - i S 1 0 0
usT Site 2 LI 2 S ] E i 1 - -
SPILL Site 1 0 1 - - [ . -
USPILL Site 1 Q 1 - - - 0 o o]
CFO Site 4 o] 4 - - - o} [e] Q
MANUAL GEOCODING: " For this cityslownship, 59 sites were manualiy plotted by EcoSesrsh.

waets or exceeds the ASTM [American Society of Testng end Materiais) standards for 2 government

* This database search and study radii
records review.

T Area Vieimty indicates that Environmenta; Arez Records were found near your study site. These records geiaif con;
environmental condrtions in & wide area which cannct be placed 10 a single point or more pracisely plocted, More resear
is necessay to determine the possible environmental impact of these Area Recurds 10 your study site.

mation Of oler

* Manual Geocoding: Plotng enviranmental site data using paper maps and phone cals to proper!y piace the information
on the map.

Accurate sireet addresses are required for records 10 be found at the study preparty.

Mappabie Sites are environmental sites which were Jocated and appear on the enclosed EcoSearch Map, Site Summary, and Dewaied Data
sections of the zeport, These sites are summarized based on proximity 10 the study site.

L Sites are g1 recorcs with i addre: These sites could not be locsted oM the Street
map, but have been searched by the Zip Codes, Cities, and Counry specified in tha search parameters. Further Investigation of these sites and
their relationship to your study sie is necessary.

EcoSearch Report 1D: 2276-7102
Environmental Date of Report: March 23, 2001
Resources, Inc. Page B
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O Targel Area

Map Features are Color Cod
Black - Cullural fealures such as
roads and buitdings.

Blue -- Hydrographic features such
a5 lakes and fivers.

Brown ~ Hypsographic {clevation)
features shown by contour lines.
Green - Woodland cover, sciub,
orchards, and vineyards.

Red -- Imponant roads and public
land survey system.

Purple - Features added from acrial
photographs during map revision.
The changes ace ot field checked.

A detaited Topographic Map Symbels pampriet
18 available front &cofScarch ifes upom reviest.

28 i, 0.60 inile, 1.00 wiie

Y, 4

Fairhaven, OH IN -- 1960

New Fairfield, IN -- 1874
Photorevised 138111994

College Corner, OH IN — 1892
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Site Summary

Map ID¥  Database / Agency ID# Site Name, Address, and County Distance/Direction
CrO DONALD J SENOUR G.00600 mi
1 Indiana Confinad Feading Operations 100 161 h
LIBERTY, IN 47352
1514 UNION Manually Geocoded®
usT UNION COUNTY CO OP COTTAGE GROVE 2.0C000 mi
2a indiana Undergrounc Storage Tank 2459 S US HIGHWAY 27 -
LBEATY, IN 47353.9797
15077 UNION Manually Geocoded®
ERNS YNION COUNTY FARM COOP 0.00000 mi
28 Emergency Response Notilication System 8469 Tsyoul{‘ WY 27 -
594661 UNDN | Manually Geocoded®
USPILL 1112 E.KITCHEL RD. 0.00000 mi
3 indiana Union County Spills Cata 1112 E.XITCHEL RD. o
LIBERTY, IN 4735
UNSPIL2 NI Manaally Geocoded
SPILL KAISER ESTECH 0.00060 i
4 Indiana $ Batabase Site 1/2 MI EAST GOF LIBERTY 5
UBERTY, N 47353
8806070 UNION Manually Geocoded*
NJJ FARMS, INC. 000000 mi
5 tndiana Cenfined Faeding Operations APPROX SALEM 8 LIBERTY PIKE -
LIBERTY, IN 47353
4576 NION Manually Geocoded*
CFO STEVENS FARMS INC 00GO0  mi
6 Indiana Cenfined Feeding Operations
LIBERTY, IN 47353
4728 UNIO Menually Geocoded®
CFO hAN‘\IAH 'S CREEK PIG FARM 0.00060 mi
7 Indiana Canfinad Feeding Operations W & .5 M S OF KITCHELL -
LIBERT‘/. N 47353
1513 GNION Manually Geocoded™
RCRA Generator KAISER AGRICULTURAL CHEMICALS 0.0C0C0  mi
B8A RCBA Smail Quantity Generator R -
LIBERTY, IN 47353-9803
INDS80520250 UNION Manualiy Geocoded*
usT KAISER AG CHEMICALS INC 000000 mi
8B indiana Underground Storags Tank RR 3 BOX 136 -
UBERTY. IN 47353-3437
9175 UNION Manuatly Geocoded®
* - Manully Geocoded: Site nlotted or corrected using paper maps, dhone cais, and other fesources 1o properly place she size on the map.
** -~ Agency Provided Lat/long: Site plotied using the fatituce and longitude given by the federal or state Government agency.

“*¥ . Area Manualy Plotted: Area manually drawn using digital and paper maps.

EcoSearch
Environmental

Resources, Inc.

Report 1D:
Date of Report: March 23, 2007

2276-7102




Detailed Data

The following pages contain the detailed data concerning the sites plotted on the
map and included in the site summary.
Please Note: Pages are not included for databases not found within the search radii.

These pages are arranged as follows:
RCRA TSD and Generators Data
ERNS Data
Indiana UST Data
Indiana SPILLS Data
Union Spills Data
Confined Feeding

Psge 10




RCRA TSD and Generators Data

Fagility and Compliance Information

Map 1D#: 8A Distance {mi):  0.000000 Name: KAISER AGRICULTURAL CHEMICALS
Direcuon: - Addrass: R
EPA IC#:  IND9805S0350 City, State, Zip:  LIBERTY N 47353
Status: Small Quantity Generator
“Land Type; Unknown SIC Code:

Record Date:  08/18/1980

Contact Name: ~ ROY AMBROSE
Used Oil Recyc  Unverified

Contact Phone:  317-458-51617

RCRA Evaluvation / Violation / Enforcement Data

No Compliance Information Reported

RAATS (RCRA Administrative Action Tracking System} Data

No RAATS Informatica Reparted for this Site

BCRA Corrective Ac
No Correctis

n Data (CORRACTS) instrument and Event Data
n _Instrument Information

ICRA Wastes and Waste Code

p y reporiad by E have been removed from the RCRIS database by the USEPA.

Paga 11




ERNS Data

gency ion System Data
Vap 07 28 Oistance (mi): 0.000000
Direction: -
Location: 2469 SOUTH HWY 27
D 594667 City, State, Zip:  LIBERTY. IN
Time Released: 9/46/98  17:30 Deaths: O Injuries: ©  Evacuations: 0 Property Damage: 0.00

Medium Affacted: Air
Name of Aftectad Medium: ATMOSPHERE

Discharges rmation [if reportedi:

Cause of Release: Not Reported UNION COUNTY FARM COOP

Adgitional Cause: Not Reported 2469 SOUTH HWY 27
LIBERTY

Source: Not Reported

Transportation Mode: Fixed Facility

Release Description:  NURSE TANK / A VALVE FAILED CAUSING A RELEASE OF AMMONIA TO THE ATMOSPHERE

Action Deseription: RELEASE WAS SECURED

Migs. information; WILL NOTIFY:SERC
Materialls) Spilied: Guentity Water
AMMONIA, ANHYDROUS 230.00 GAL NON




Indiana UST Data

Indiana Registered Underground Storage Tank Data

Map ID#: 2A Distance (mil:  0.00000
Direction: -
Agency (D: 15077 Nama: UNION COUNTY CO OP COTTAGE GROVE
Address: 2489 S. US HWY 27
Owner: Union County Farm Buraau Co-Op City, State Zip:  LIBERTY, IN 47383
Address: Po Box 70
City, State Zip:  Liberty, IN 47353
Phane: 317-458-5141
Tankld:  Capacity Sratus Instalied Ciosed
Kot Reportad ot Reported Not Reported Not Reported ot Reparted
Map 1D#: 88 Sistance (mi};  0.00000
Tirection: -
Agency 1Dz 9175 Name: KAISER AG CHEMICALS INC
Address: RR 3 BOX 136
Owner: Kaiser Agriculture Chemicals Inc City, Stato Zip:  LIBERTY, IN 47353
Address: Rr 3 Box 186
City, Staze Zip:  Liberty, N 47353
Phone: 317-458-5161
Tank Jd Capacity Sratus instafied Closed
T 1,000.00 Parmansntly Dut of Servica Hot Aported Kot Reparted
2 10,0009 Parmansatly ut of Servics Not Reported ot Reported
3 1.000.00 Pasmanantly Dut of Sarsica Not Reported Nt Reposted

Page 13




Indiana SPILL Data

Indiana Spills Data

Map ID#: 4 Sistance (mil:
Diraction:
Agoney D7 8906070

Incident Dat
Reported Da:

6/11/89 Incident Type:
8i11/89 Area Aftected:

Aeported By: Responsible Parcy (RP)
invastigated By:  ERS - Fild Responsa

Spifl Source: Agricultue;
Enforcement Actio None
Action Taken: Cleaned Up
Spill Materlal: Tretflan
Spill Amount: 5 Gallons

0.00000  Responsible Party:

Reportad Address:
City, Zp: Liberty
Spit Clreumstances:
200 Ft 2
Fish Killed:
‘Water Supply Affected: No
Waterway Affected: None

Environmental Consequences:

Amount Recovered: 5 Gallons
Cleanup Curation: 1 Day
Cantained: Yes

KAISER ESTECH
1i2 Ml EAST CF Li3ERTY

Mirimal - Log Oniy

47353
Transportation Accident

Buge




Indiana Union County SPILL Data
Indiana Union County Spills Data

MapiD# 3 Distunce Lty 0.000C0
Dirsotion: - Reported Address: 1112 E.Kitchal Rd.
Agency Not Reported Cisy, Zip. Libarty 1N,47363
Reporiza Date:  10/06/99
Medium Atfecie d: Not Reported
Name of Affected Medium: Loading area
o 0 $pill Source: tanker truck
e Cause of Releasa: operator ermor
D) ° Release Descriptions used machine cootant releasad from refief valva on
Evacuations: ° Material(s) Spilled: Lm'lffn::? —
Property Damage 0 Quantity Spilled 15 gal.
Quantity in Water: 0

Action Taken: contained and cleaned up
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Indiana Confined Feeding Operation Data

Indiana Confined Feeding Gperations List

MapiD#: % Oistance (mijz 0.00000
Direcuon: g Opetation Name Not Reported
Operation Location: 100§ SR 101
Log #: 1514 City, State, Zip: LIBERTY IN, 47353
AW#: 470 Section, Township,Range; 13 1IN 14E
Status: VOIBED Contact Name: DONALD J SENOUR
Contact Address: 973 $ SR 101
Solid Man. System
Cencroto Pitg: X Water Quatity Violations N
Earthen Pits: Existing Bidgs.
Proposed Bl¢gs 1
Decision Date: 07101774
Swin 170 Veal: a
Dairy: o Chicken; o Duck 0
Beet: o Turkey 9 Sheep: 9
Mapids: B Cistance {mij: 0.00000
Dirsction: - Operation Name N JJ FARMS, INC.
QOperation Losation: APPROX SALEM & LIBERTY PIKE
Log #: 4576 City, State, Zi LIBERTY IN, 47353
AWE: 4803 Section, Township,Range: 29 11N W
Status: ACTIVE Conract Neme: JAY BRATTAIN
Contact Address: 3285 S SALEM RD
Sotid Man. System X
Conciete Pits; X Water Quality Violations R
Earthen Pits: X Existing Bldgs. 6
Proposed Bldgs.
Degision Date: 086/28/99
Swine: 1520 Vaal:
Dairy: Chicken: i Duck
Baet: Q Turkey Sheep:
Map ID#: & Distance {mi}: 0.00000
Direction: B Operation Name STEVENS FARMS INC
Not Reported
Log #1 4728 : UBERTY IN, 47353
AWE: 4061 Saction, Township.Range: 28 12N 1W
Status: ACTIVE Cantact Nama: DALE S STEVENS
Contact Acdress: 2424 £ KITCHEL RD
Solid Man, System X
Concrete Pits: X Water Quaiity Violations N
Earthen Existing Bidgs. 6
Proposed 3ldgs
Dacisian Date: 0311/496
1353 Vaat o
o Chicken: Q Duck ]
9 Turkey 0 Sheep: 0
Map iD#: 7 Diszanca (mij: 0.00000
Direction: o Oparation Name HANNAM'S CREEK PIG FARM
Operaticn Location: .75 MIW & .5-MI S OF KITCHELL
Log #: 1613 City, State, Zip: LIBERTY IN, 47353
AWE: 713 Section, Township,Range: 28 12N 1W
Status: 'VOIDED Contact Name: JOE FLOYD
Contact Address: Not Reparted
Solid Man. System
Cengrete Pits: X Water Quality Viclatiens N




Indiana Confined Feeding Operation Data
Indiana Confined Feeding Operations List

Zarthen Fits: Existing Bldgs. 5
Proposed Bldgs 1
Decision Dats: 06/30775
1224 Veal: 0
] Chicken: o Buck ¢
o Turkey [ Sheep: 0
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Unmappable Sites

A limitation of many records of governmental databases is incomplete or incorrect
address information. Without proper addresses, it is more difficult to locate and map
these sites.

Instead of leaving these potentially important sites out of the EcoSearch report, we
implement a painstaking manual geocoding strategy aimed at plotting these
unmappable sites by looking at zip codes, city names, and county names identified
with the radius around your study site. The zip codes, cities, and counties searched
are identified on the EcoSearch Statistical Overview page.

Our sophisticated mapping software, enhanced TIGER street maps, and address
correction database processing methods find and plot most environmental sites. We
then perform manual geocoding, plotting those sites the computer fails to find using a
variety of resources. These include using our in-house collection of paper maps,
directories, cross-referencing database information, and calling post offices, local
government, or the sites themselves to accurately locate environmental records. We
also correct obvious TIGER street map errors and omissions.

This effort at manual geocoding results in a short or non-existant orphan/unmappzble
list and increases accuracy and reliability of the data in our reports. We have elected
nat to computerize this part of our report due to the importance of presenting all data
as completely and accurately as humanly possible. When this function is computerized
it is impossible to produce a report as accurate as one where manual geocoding has
taken place.

The limited number of sites which could not be reasonably found through our
geocoding strategy are presented in this section for further review to assess their
impact on your study site.

After the summary unmappable site information, detailed data follows.

EcoSearch Report (D: 2276-7102
Environmental Date of Report: March 23, 2001
Resources, Inc. Fage 18




Unmappable Sites

Database Agency ID# Site Name and Address County

usT 18246 SEE FAC iD 10338

Indiana Underground Storage Tank RR 2 UNION
LISERTY, IN 47353-9802

LusT 189303614 SEE FAC D 10339

Indiana Leaking Underground Storage Tank UNION

Ri
LIBERTY, iN 472353-9802

EcoSearch Report 1D; 2276-7102
Environmental Date of Report: March 23, 2001

Resources, Inc.
Page 19




Indiana LUST Data

Indiana Leaking Underground Storage Tank Data

Map 10#:
Agency ID:

Priority:
Substance:

2UN Sistance (mi)l: 0.00000
Direction:
199303514 Name: SEE FAC ID 10339
Address: RR 2
tow City, State Zip:  LIBERTY, IN 47353
Not Reported
Statuo: No Furthar Action

Page 20




Indiana UST Data
Indiana Registered Underground Storage Tank Data

Oistance (mi):  0.00000

Map 1D TUN
Cirection:
Agency 18246 Name: SEE FAC ID 10339
Address: R

Owner: Disputed Ownership City, Stata Zip:  LIBERTY, IN 47353

Address; Qwmer Uncertain

City, State Zip: Indianapolis, IN 46207

one: Not Reported 3

Tanklg:  Capacity Staws installed Ciosed
8ot Regorted Kot Reparted Nat Raported Not Regorted Not Reparted
NotRegorted Hat Reported Kot Reported ‘Not Reportad Hat Regarted

Page 21




EcoSearch Radon Risk Map for Indiana

US EPA Residential Radon Survey
Sample Homes over 4 pCiil. Racon Concariration |
Bl Over 50%
24 20% to 50%
B 5%to19%

" Not Sampled :

SOURCE: EPA Map for Radon Zones {indiana), September 1993. The data is based on the The data is based on the StW/EPA Residentiah
Radon Survey which was conducled in Indiana during the winters of 1987-88. This map shows e percertage of homes in eah county
A 4 pCIL (pi per izer) radon For addtional o on INIS survey, CCnSUT e next page.

Note: The nformation provided on this map is subject 10 the disciaimer on the first page. This map is NOT intended to determne
If a property in a gven county should be tested for radon.

Properties with elevated leveis of radon have been found in all countes.

If or wher: radon is a concern, zii propertles should be tested regardiess of the county designation.




EPA Residential Radon Survey for Indiana

)-rmas over 40Cilk  Homes over 20pCiil Sampie

County mber Percentage Number Percentage County ize’
Adams 3671% 0 0.00% iSki T T
Allen 17.16% 2 1.18% Putnam 3 0
Bartholomew 57.14% ] 0.00% Randolph 9 5
Benton 2 1 0 0.00% Riploy s 0
Blackford 4 [} o 0.00% Rush 1 Q
Baone 9 ] [ 0.00% Scott 21 2
Brown 3 i 0 0.00% Shefby 7 3
Carrolt 7 2 0 0.00% Spencer 11 1
Cass 5 3 0 0.00% St Joszph 114 30
Clark 92 17 1 1.08% Starke 8 o
Clay 8 2 [ 0.00% Steuben 13 9
Ciinton 7 2 [} 0.00% Sullivan 12 1
Crawioré 2 o 0 0.00% Switzerland 2 Q
Daviess 5 1 1} 0.00% Tippecanoe 32 19
De Kaib 21 12 0 0.00% Tipton 5 1
Dearborn [ 1 0 0.00% Union 0 o
Decatur 5 1 o 0.00% Vanderburgh 32 [
Delaware 16 4 [ 0.00% Vermiition 8 4
Dubais 5 0 [} 0.00% Vigo 2 15
Eikhart 7% 33 [} 0.00% Wabash 13 9
Fayatte 6 3 0 0.00% Warten 4 1
Fioye 32 8 0 0.00% Warrick 21 1
Fountain 13 3 3 23.08% Washington 10 3
Franklin 4 0 [} 0.00% Wayne 18 12
Futton S 2 [} 0.00% Wells 7 1
Givson 18 2 o 0.00% White 15 2
Grant 13 7 1 7.69% Whitley 23 10
Gresna 18 [ 0 0.00%
Hamilton 23 6 [’ 0.00%
Hancock 8 ki o 0.00%
Harrison 18 3 2 10.53%
Hendricks 22 3 ¢ 0.00%
Hanry 11 3 P 0.00%
Howard 22 7 o 0.00%
Huntington 13 1 [ 0.00%
Jackson 7 1 o 0.00%
Jasper 1 o © 0.00%
Jay 5 2 ¢ 0.00%
Jefferson 16 3 ¢ 0.00%
Jennings it 2 [ 0.00%
Johnson 34 10 o 0.00%
Knox ] 4 o 0.00%
Kosciusko 30 i8 1 3.33%
La Porte 86 21 2 3.03%
Lagrange g 35 1 1Ln%
Lake 125 3 0 0.00%
Lawrence 28 5 i 3.57%
Madison 27 16 3 0.C0%
Marion 1s 43 3 2.61%
Marshall 3 [ 0 0.00%
Marcin 5 ) 0 0.00%
Miami 28 15 1 3.57%
Monroa 30 9 1 3.33%
Monzgomery 21 11 [ 0.00%
Morgan 7 3 o 0.00%
Newton 12 4 < 0.00%
Noble 20 10 4 €.00%
Onio 3 0 I3 6.00%
Orange 1 4 1 3.09%
Owen 5 1 4 0.00%
Parke 7 0 [ 0.00%
Parry 3 0 0 0.00%
Pike 8 0 0 0.00%
Porter 82 16 0 0.00%
Posey 6 1 0 0.00%

SOURCE EPA Map of Radon Zones indiana (Sepiomber 1063;

T 218 SUNDY Wa3 coﬂeum in moanag cusng Etw-rws of 3985-38. Over 1,989 homes: 1 27 = placed n
e oweR ivate 5/ea Jf the noma. 84 mreas in L (o ltor}, The uveruge racon LCHCOALRNCH
o Reuremen: n 21 US. ¥ Detwesn £ and 2p0dC. The EPA bas eetodi . 0. a3 an “olevated

NOTE: The sompia 512011 92Ch C0UNTY My MO b Suricient 10 Show SLABSBCA BGNACANCS THIS nlormasen it NOT Nlendod ‘o @nwmmina T4 prmporty 1
@ givan caunty snouid b takod for rG0N, H OFWRIN (G290 6 9 GORCOM. ol £ronAlos $ould ba Msted rogaralexs af 1o Souny SBIICS,




Acid

Environmental Glossary

Chronic Effect

Environmental Assessment

Alarge ciass of substances having a pH 1238
than seven. An acid waste is considered
hazardous when the pH is 2.0 or less.

Acute Effect

An adverse ffect on & human of animal body,
with severe symptoms develaping rapidly and
coming quickly 10 a crisis.

Acute Exposure

An adverse effect on a human or animal bady,
with symptoms h ceveiop siowly over a
jong pariod of time or which reoseur
frequantly.

Chronic Expasure

The measurement or prediction of the
ransport, dispersion, and final location of a
hazardous substance when reizased into the
environment.

Low dosas repeatedly received by tha body
over a long period of time.

Combustibie

Adose that is defivered to the body in &
single event or ia a short period of time.

Aerohic
Cecutring in the presence of free oxygen.

Alkailne

A substance with a pH between 7 ard 4.
An aikaline wasto is considered hazardous
when its pH is 12.5 or greatar.

Ambient
Existing conditing of air, water, and other
media at a particular tme.

Anaerobic
Qceurring in the absence of oxygen.

Assessment
An analysis or axamination.

Background Environmental Sample
Samples That are considered o0 cortain ro
i or knewn i of

Azaminanta,

Base

Ateim ased by the NFPA, DCT, and others 10
classify cartain liquids that will burn, an the
basis of flash points. Both the NFPA and
DOT genaratly define *combustible liquids* as
having a Hlash point of 100° F ar higher.

Cancentration
The relative amount of a suhstance when
combined or mixed with other sut

incidents involving the ra! e {or putential
roleasel of hazardous mutedals into
environment which raquire imme:
remedial action,

Environmental Hazard

A condition capable of posing risk of exacsure
1o air, wazer, soil, plants, of wildite.

Exception Report
A report that goneratars who ransport wasta
off-sita must submit if thay do not recei
properly jeted copy ani

Contingency Plan

A document sesting out an organized,
planned, and coordinated course of acticn to
be followed in casa of a fire or explosion or
relgase of a hazardous waste from a TSD or a
generator's facilily that couid threaten human
heaith or the environment (RCRA).

Corrosive

within 45 days of the dats on w
transporter atcepted the waste.

Generator

The porson of faciity wha, Gy nature o
ovmership, management or contrcl, is
responsivle for causing or aawing 10 te
caused, the creation of hazarcous wasis.

Glovebag

As defined by DOT, & corrosive matarial is 2
tiquid or sobid that causes visible destructicn
or irrevarsible alterations in human skin tissue
at the site of contact or in the case of ieakage
from s packaging 2 figu:d that has a severe
corrosion rate on sieel. A solid or figuid
which exibits these charactenistics cas be
fegulatod as hazardous waste.

A substance which forms a sait when reacted
with 8n acid. Bases have a pH of greater
han seven.

Buffer Zone

An area of fand which surrounds a hazardous

waste facility and on which certain land uses
ivities are restricted to protect the

r~ o

A device used to remove a secticn of pipe
insutation without jsolating the entirs space of
ro

m.

‘Groundwater Hydrology
The study of the movement of water below
the earth's surface.

Hazard
A cil or condition that can ca

Breakdown of matarial or substance (by heat,
chemical reaction, electroiysis, decay, or
other processes) into eiements or simplor
compounds.

B, —

Tho process of removing contaminants from
i el ang oaun

public health and safety ard the
from existing or potential hazards caused by
the migration of hazardous waste (CH&SC
Sec, 257 10.3),

Carcinogen

Deep Well Injection

harm. Hazards are often categorized into four
groups: !, chemical, physical, and
radiation,

Hazard Classes
A series of nine descriptive t:
been established by the UN

s that have

e of
s,

chemic
These

. physical, and

Disposal of wastes by injecting them inte a
geolagical formation deep in tha ground,
i after 10 avoid

A substanca or agent capabie of causing o
Droducing cancer in mammais.

Caustics
A large class of substances which form
solutions having a high pH.

sclidification.

EPA 1D Number

are: N
gases, oxidizers,
aterials, corrosives, Hammabie solids,
poisanous and infectious subsiances, and

dangerous substances.

Hazardous Waste

This unique number assigned by EPA to each
generator, transporter, of TSD.

Effluent
Waste material, either treated or untrested,
discharged into the environment.

Any material that is subject to the hazardous
waste manifest requirements of the EPA
specitied in the CFR, Titla 40, Part 262 or
would be subject 10 these requirements in the
absence of an intetim authocization to & State
under CFR, Tive 40, Part 123, Subpart 7.

EcoSearch
Environmental
Resources, Inc.

2276-7102

Report ID:
March 23, 2001

Date of Report:
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Heavy Metals

Part A

Strict Liability

Certain met: clemonts naving = high
censily and generaily 1oxic, 8.g., lead, silver,
merouty, 2nd arsenic.

Removal
Actions undertaken 10 prevent or mitigate
immediate and significant risk of harm to
human lite or health o the environment. As
sat forth in the National Contingency Plan,
these actions shali be terminated after $1
miition has been obligated or six months have
elapsed from the date of initiai response.

Incident

The first part of a two part appiication that
must be submittad by a TSD te receive a

Hoids a party respensibia for damages
irrespective of the aniount o} care taker

permiz, 1t contains general faciity hangding B Razaracus sudsiance.
informaticn.
Subtitle C
Part B The part of RCRA which pertains o the
The second part of a two part that of waste.
must be submitted by a TSD to recaive a
. It contains highly technical and Subtitle |

lad information.

Planned Removal

The part of RCRA which pertains to the
storaga of petroleum products and hazardous
other than wastes, in USTs.

The remava! of released hazardous

from the within a

The ralease or potential release of a hazascous
substance into the environment.

Inert
Exhibiting no chemical aczivity; totally
unreactive.

Innocent Land Owner's Defense

The defense of a purchaser of real property
that he or sho exercised due diligence in
having hazards assessed prior 10 purchase.

Interim Status
ws owners and operators of TSOS that

non-immediate, long term time period. Under
CERCLA: Actions intended to minimize
increases in exposure such that time and cost
commitments are fimited o six manths andfor
$1 miiiion.

Poison, Class A

A DOT term for extremely dangerous poisons,
that is, paisonous gases or fiquids of such
nature that a very smail amount of the gas, or
vapor of the linquid, mixed with ait is
dangerous 1o ife. Some examples: prosgana,
cyancgen, and hydracyenic acid.

Poison, Class 8

wera in existence, or for which
had commenced, prior to Ncvember 19, 158C
to continug to operate without a permit after
this date pending final issuance from RCRA.

Joint and Several Liability

Undar federal law each party that contributed
10 damages tnay be held liable for aii
damages, but each has tho fight to compel
the others to contribute and indemnify.

Liability

A DOT terrn for liguid, solid, paste, or
semisoiid substances, other than Class A
poisans, which are known to be taxic to man
a8 to afford a hazard to heahh during
transportation.

Pollutant

A substance or mixture which aftar release
into the environment and upon exposure 16
any organisms wiil of may reascnably be
anticipated 1¢ cause adverse atfects in such

Being subject (o lagal action for 370°S
bahavior.

MSDS Material Satety Data Sheet
Reguired 5y OSHA of ownars t alert

employees 0 hazards, their etfect, and
“rotective action.

Manifest

and their offapring.

Priority Pollutants

A list of chemicals selected from the fist of
2oxic pollutants by the EPA as priority toxic
poliutants for regufation under the Clean
Water Act.

Remedial Actions
to roleases of hazard

Form which indicases genarator, quantity, and
typa of waste for each shipment of hazardous
wastes disposed in off-site facilities.

National Ci Plan

Policies and procedures that the Federal
Government follows in implementing
responses to incidents involving hazardeus
substances.

P Wastes
A federal waste list ised of

substances on the NPL that are consistant
with a permanans remedy which wouid
pravens or mitigate the migraticn of materials
into the snvironment.

Risk
The probabiity that an unwanted event wil
accur.

Second Responders
Thase personnel required to assist of relieve

categorized 48 acutaly hazardous.

first material
incident dua %o their specialized knowledge,
equipmaent, or experience. These include
State environmental protection or health
afficials, commercial response, cleanup
cumparies, and approgriate industry
representatives.

Superfund
See CERCLA.

Synergistic

The action of two materials 0gether which is
graater in efect than the sum of The
incividuals agtions.

TIGER Files

Tre US Census Bureau's TIGER files provide 2
rationwide computerized men with address
range information.

Tort
A iegal wrong, somezimes referred 10 as
negiigence.

Toxicity

The ability of a substance to producs irjury by
non-mechanical means once it reatches a
susceptigle sitz in or on 1he Body.

U Wastes

tederal list of nazardous wastes which
consists of substances deemed to be
hara:dous foc hozords other than acute
hazaids,

EcoSearch
Environmental
Resources, Inc.

2276-7102
March 23, 2001

Report 1D:
Date of Report:
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-AIRS
-AST
-ASTM

-BLM
-BNA

-CAA
-CDC
-CERCLA

-CERCLIS
-CICIS
-COE
CW,

-DDT
-DOC
-DOCKET

-DOE
-0OT

-EPA
-ERCS
-ERNS
-ESA

-FIFRA
-FINDS
-FOIA
-FWPCA

-HHS
-HSWA
-HUD

-LUsT
-MSDS

-NEPA
-NESHAP
-NFRAP
-NOI
-NOV
-NPDES
-NPL
-NRC
-NRIS

-OSHA

EcoSearch
Environmental

Resources, inc.

Acronyms and Abbreviations

Aerometric Information Retrieval System
Aboveground Storage Tank
American Society for Testing and Materials

Bureau of Land Management
Bureau of National Affairs

Clean Air Act

Centers for Disease Control

Comprehensive Environmental Response, Compensation, and Liability Act of
1980

CERCLA Information System

Chemicals in Commerce Information System

U.S. Army Corps of Engineers

Clean Water Act

Dicholoro-diphenyl-dichloroethane

Department of Commerce

Enforcement Docket System--Office of Enforcement and Compiiance
Monitoring

Department of Energy
Department of Transportation

Environmental Protection Agency
Emergency Response Cleanup Services
Emergency Response Notification System
Environmental Site Assessment

Federal Insecticide, Fungicide, and Rodenticide Act
Facility index System

Freedom of Information Act

Federal Water Pollution Control Act

Department of Health and Human Services
Hazardous and Solid Waste Amendments of 1984
Department of Housing and Urban Development

Leaking Underground Storage Tank
Material Safety Data Sheet

National Environment Policy Act

National Emission Standards for Hazardous Air Poliutants
No Further Remedial Action Planned {Delisted CERCLA Site}
Notice of Intent

Notice of Violation

National Pollution Discharge Elimination System

National Priorities List

Nuclear Reguiatory Commission

Nuclear Regulatory Information System

Occupational Safety and Health Administration

Report ID: 2276-7102
Date of Report:  March 23, 2001
Page 24




-PADS
-PCB
-POTW
-PPM
-PRP

-RAATS
-RCRA
-RCRIS
-RFA
-RFt

-RI

-SARA
-SCS
-SDWA
-SETS
-8STS
-SWFAF

-TIGER
-TR!
-TSCA
-TSD

-USDA
-UsGs
-UsT

~WWTP

EcoSearch
Environmental
Resourges, Inc.

Acronyms and Abbreviations

PCB Activity Database System
Polychlorinated Biphenyls
Publicly-Owned Treatment Works
Parts Per Million

Potentially Responsible Parties

RCRA Administrative Action Tracking System

Resource Conservation and Recovery Act of 1976
Resource Conservation and Recovery Information System
RCRA Facility Assessment

RCRA Facility Investigation

Remedial Investigation {CERCLA]

Superfund Amendments and Reauthorization Act of 1886
Soil Conservation Service

Safe Drinking Water Act

Superfund Enforcement Tracking System

Section Seven Tracking System

Solid Waste Facilities / Landfills

Topologically Integrated Geographic Encoding and Referencing System
Toxic Release Inventory

Toxic Substances Control Act

Treatment, Storage, or Disposal Facility

U.S. Department of Agriculture
U.S. Geological Survey
Underground Storage Tank

Wastewater Treatment Plant

Report ID: 2276-7102
Date of Report:  March 23, 2001
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APPENDIX G

Silver Creek Government Records Review



"EcoSearch Environmental Resources, Inc.

8606 Allisonville Road, Suite 300
Indianapolis, Indiana 46250
ph: (317) §77-9797 fax: (317) 677-9191

‘EcoSearch

"Government Records Search

“Type of Report: "Priority Risk Report
Site Location: "Silver Craek Watershed
Liberty, IN 47353
"Date: "April 3, 2001
"Report ID Number: '2276-7101
"Especially Prepared For: Mr. Kent Shadley
Sagamore Environmental Service
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conversion of data, or for customer’s use of the data. EcoSearch and its affiliated companies, officers, agents, employees, and independent
contractors cannot be held liable for accuracy, storage, defivery, loss, or expense suffered by the customer resulting directly or indirectly
from any i ion provi by Inc.

" Thank you for choosing EcoSearch.



‘Introduction

"We want to thank you for your order requesting the enclosed site assessment.

"EcoSearch makes every effort possible to combine the most accurate environmental
data available into an understandable and easy-to-use format.

‘While every attempt has been made to ensure accuracy of the information presented,
we cannot guarantee the accuracy of the data from the original sources, nor can we
guarantee that no transcription or plotting errors have occurred.

If any concerns arise from your review of the databases in this report, please call the
appropriate agency involved. As a service, we have included phone numbers in the
database description section of this report to help you in your evaluation.

‘The enclosed maps present a working approximation of the location of surrounding
environmental sites based primarily on available accurate site addresses. These maps
should not be used for purposes more correctly handled by surveys.

"EcoSearch is driven by its mission to present the most responsive, technically sound,
and cost-effective environmental data services available to our customer.

EcoSearch Report ID: 2276-7101
Environmental Date of Report: April 3, 2001
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‘Read Me First

"The following suggestions are offered in an attempt to help you in using and understanding this site
assessment from EcoSearch:

1. "Skim over the entire report to familiarize yourself with its contents and layout.

2. You will notice that the infarmation is presented following this general concept: wa begin by giving sections
that summarize data and then give detailed information about these summaries as you proceed further into
the report.

3.  Then refer to the section titled "Statistical Overview". You will need to take a moment to read the column
headings and the data below them. Also, as you go down the first column (left side} you will probably need
to look back at the preceeding section titled "Database Descriptions”. Please pay particular attention to the
radius searched as they vary according to the database. These are ASTM standards that we meet and
exceed. Your site's datum is the third, shaded column. Also, the next column showing database hits within
the first radius is important as it will include data about adjoining properties. The unmappable sites have
their own section with a cover page explaining them.

4. The next section titled "Maps” is important as it gives a very dear visual presentation of the site, and which
database(s) are at the site itself or within the study radii.

5. The site summary page(s} tells you by map ID# which database is at that location as well as the site's name
and distance/direction from your study site. You will notice that the numbaering corresponds to the distance
from the subject site~ eg. #1 is your site itself or the site closest to it, #2 is further away. This continues
until alt database hits have been summarized within the largest study radius. Your report may extend further
than one mile if you asked us to extend the radii.

6. As you will recall our format goes from summary-type pages to detailed information. Therefore, the next
section is "Detailed Data". Here extensive data is given about each database hit. The map ID#, distance,
and direction are in the top left comer. Further data follows.

7 'The "Unmappable” section was referred to earlier. In this summary you will find those sites. Please read the
cover page as it describes unmappable sites and our efforts to minimize and/or eliminate them from all of our
site assassments.

8.  The last two divisions -- "Radon” and "Glossary/Acronyms” are seif-explanatory and often helpful to our
customers.

f you would like further help in understanding our reports please call as our intention is to have this report helpful
0 you.

'EcoSearch "Report ID: '2276-7101
Environmental Date of Report: April 3, 2001
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Database Descriptions -- Federal Databases

NPL

National Priorities List

US Environmental Protection Agency Data Date: December 29, 2000
Office of Solid Waste and Emergency Response Release Date: December 29, 2000
{703) 603-8881 Active Date: January 26, 2001

Last Contact Date: January 26, 2001

The NPL is a subset of the CERCLIS and lists over 1,150 of the nation’s most dangerous sites of uncontrolled or
hazardous waste which require cleanup. Also known as the Superfund List, the sites are scored according to the
hazardous ranking system.

CERCLA (Active)} .. :

Comprehensive Environmental R Ci i and Liability Ir System (Active)

US Environmental Protection Agency Data Date: December 29, 2000
Office of Solid Waste and Emergency Response Release Date: December 23, 2000
1-800-775-5037 Active Date: January 26, 2001

Last Contact Date: January 26, 2001
CERCLIS maintains information on over 15,000 sites nationally identified as hazardous or potentially hazardous which
may require action. These sites are currently being in i or an investigation has been completed regarding the
release of hazardous substances. The most serious of this list as ranked by the hazardous ranking system are transferred
10 the NPL.

CERCLA (NFRAP Archive})

Comprehensive Envi tal p [of i and Liability Information System (NFRAP Archive}

US Environmental Protection Agency . Data Date: December 29, 2000
Oftfice of Solid Waste and Emergency Response Release Date: December 29, 2000

1-800-775-5037 Active Date: January 26, 2001

oo Last Contact Date: January 26, 2001
For more complete information purposes we inciude sites which have been reclassified as No Further Remedial Action
Planned {NFRAP) by the EPA. This action was taken by the EPA beginning February 1995 as a part of the Brownfields
Redevelopment Program. These former CERCLIS sites, also known as the CERCLIS Archive, have been delisted because
a lack of significant contamination was found.

RCRA TSD

Resource Conservation and Recovery Informatian System — Treatment, Storage, and Disposal Facilities

US Environmental Protection Age'ncy Data Date: April 16, 2000
Office of Solid Waste and Emergency Response Release Date: April 15, 2000
(202} 260-4610 Active Date: August 7, 2000
Last Contact Date: January 18, 2001
RCRIS contains information on hazardous waste handlers lated by the US Envir | Pry ion Agency under the

Resource Conservation and Recovery Act (RCRA]. It is a national system used to track events and activities which fall
under RCRA. The TSD database is a subset of the complete RCRIS file which includes facilities which treat, store,

dispose, or incinerate h d waste. Additionally, i and corrective action {CORRACTS) information is
included.

EcoSearch Report ID: 2276-7101

Environmental Date of Report: Aprit 3, 2001
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RCRA LQ Generator

Resource Conservation and Recovery Information System — Large Quantity Generator

US Environmental Protection Agency Data Date: April 15, 2000
Office of Solid Waste and Emergency Response Release Date: April 15, 2000
(202) 260-4610 Active Date: August 7, 2000
Last Contact Date: January 18, 2001
RCRIS ins inf ion on h waste handlers regulated by the US Environmental Protection Agency under the

Resource Conservation and Recovery Act (RCRA). It is a national system used to track events and activities which fall
under RCRA. The generators database is a subset of the complete RCRIS file which includes hazardous waste generators
which create more than 1000kg of hazardous waste per month or meet other requiremants of RCRA.

RCRA SQ Generator

Resource Conservation and Recovery Information System -- Small Quantity Generator

US Environmental Protection Agency Data Date: April 15, 2000
Office of Solid Waste and Emergency Response Release Date: April 15, 2000
(202) 260-4610 Active Date: August 7, 2000

Last Contact Date: January 18, 2001
RCRIS contains information on hazardous waste handlers regulated by the US Environmental Protection Agency under the
Resource Conservation and Recovery Act (RCRA). It is a national system used to track events and activities which fall
under RCRA. The generators database is a subset of the complete RCRIS file which includ, waste g ]
which create more than 100kg and less than 1000kg of hazardous waste per month or meet other requirements of
RCRA.

CORRACTS

Resource Conservation and Recovery Information System ~ Corrective Action Sites

US Environmental Protection Agency - Data Date: April 15, 2000
Office of Solid Waste and Emergency Response Release Date: April 15, 2000
(202) 260-4610 ) Active Date: August 7, 2000

Last Contact Date: January 18, 2001

The CORRACTS database includes RCRIS (Resource Conservation and Recovery Information System) sites with reported
ive action. This il ion is also reported in the standard RCRIS detailed data.

Emergency Response Notification System

US Environmental Protection Agency Data Date: January 1, 2000
Office of Solid Waste and Emergency Response Release Date: January 1, 2000
(202) 260-2342 Active Date: March 17, 2000

Last Contact Date: January 18, 2001
ERNS is a national database which ins inf ion on specific notification of releases of oil and hazardous

substances into the environment. The system stores data regarding the site of the spill, the material released, and the
medium into which it occured. g

EcoSearch Report ID: 2278-7101
Environmental Date of Report: Aprit 3, 2001
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PCS

“Permit Compliance System {NPDES Data)

"US Environmental Protection Agency "Data Date: "October 15, 1997
Active Date: October 15, 1997 ~
“The Permit Compliance System Datab contains i on permitted disch il ion from the N. i
Pollutant Discharge Elimination System.
"EcoSearch "Report 1D: "2276-7101
Environmental Date of Report: April 3, 2001
“Page §
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‘Database Descriptions -- State Databases

SCL (HWS)

“Indiana State Cleanup List

Indiana Department of Environmental Management Data Date: December 8, 1998
Office of Environmental Response Release Date: December 8, 1998
(317) 308-3008 Active Date: June 15, 1999

- Last Contact Date: March 7, 2001
This database identified sites deemed by the State of Indiana for iati It also includes sites desif d for
i di I, vol y cl and h d ranked sites listed on the IDEM Commissioner's Bulletin No. 6

{dated 12/10/95).
SWF

“Indiana Permitted Solid Waste Facilities

"Indiana Department of Environmental Management Data Date: February 16, 2000
Office of Solid Waste Management Release Date: February 16, 2000
{317) 232-3399 Active Date: February 29, 2000

Last Contact Date: February 22, 2001

This state database lists sites which are regulated for solid waste disposal by the State of Indiana. It is updated twice a
year by the Office of Solid Waste Management.

LUST

“Indiana Leaking Underground Storage Tank List

"Indiana Department of Environmental Management Data Date: January 8, 2001
Release Date: January 8, 2001
(317) 308-3008 Active Date: January 13, 2001

Last Contact Date: March 7, 2001
The IDEM LUST list contains information on underground storage tanks with reported releases into the environment.

Agency Required Di: i : This i ion is an fi d, non-verified list of reported notifications or releases at
facilities or sites. It should not be used for or considered as a final Agency d ination of wh proper notificati
actual rel or the ion of dial activities have In providing this list, the Agency makes no
represantation regarding the accuracy of the information.
UST

‘Indiana Registered Underground Storage Tank List

"indiana Department of Environmental Management Data Date: January 8, 2001
Underground Storage Tank Branch Release Date: January 8, 2001
(317).308-3008 Active Date: January 13, 2001

Last Contact Date: March 6, 2001

The Indiana UST list provides the ion of registered underg 1d storage tanks. Agency Required Disclaimer: This

i ion is an i non-verified list of reported notifications or releases at facilities or sites. It should nat be

used for or considered as a final Agency determination of whether proper notification, actual releases, or the completion
of remedial activities have occurred. [n providing this list, the Agency makes no representation regarding the accuracy of
the information. . .

"EcoSearch "Report ID: "2276-710%
Environmental Date of Report: April 3, 2001
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SPILL

Indiana Spiils Database

Indiana Department of Environmental Management Data Date: January 13, 2000
. Release Date: January 13, 2000
(317) 308-3023 Active Date: March 8, 2000

Last Contact Date: March 1, 2001

The Indiana Spills Database contains information about reported hazardous materials spills and fish kills in the State of
Indiana.

USPILL

Indiana Union County Spills Data

Union County Emergency Management Data Date: January 2001
765-458-9504 Active Date: March 7, 2001

Last Contact Date: March 7, 2001
The Indiana Union County Spills Database contains information about reparted hazardous material spills in the county of
Union.

CFO

Indiana Confined Feeding Operations

Indiana Department of Environmental Management Data Date: January 2001
Office of Land Quality
317-232-3529 Active Date: March 8, 2001

Last Contact Date: March 7, 2001

Confined feeding is the raising of animals for food, fur or recreation in lots, pens, ponds, sheds or buildings, where they
are confined, fed and maintained for at least 45 days during any year, and where there is no ground cover or vegetation
present over at least half of the animals’ confinement area. Livestock markets and sale barns are generally excluded.
Indiana law defines a confined feeding operation as any livestock operation engaged in the confined feeding of at least
300 cattle, or 600 swine or sheep, or 30,000 fowl, such as chickens, ducks and other pouitry. The Indiana Department
of Environmental M. (IDEM) these fined feeding operations, as well as smaller livestock operations
which have violated water poliution rules or laws, under IC 13-18-10, the Confined Feeding Control Law.

EcoSearch Report 1D: 2276-7101
Environmental Date of Report: April 3, 2001
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'EcoSearch Statistical Overview

Search Parameters

[ Property Information

i Report: Priority Risk Report
Silver Creek Watershed Radii: ASTM*
Liberty, IN 47353 Zip Code(s) 47353
. R _ Ci Liberty Harrison Center
Latitude: 39.670023 N Longitude: 84.894139 W d Unlon
FEDERAL DATABASES Radius | . © Mappable Sites - - - Unmappable Sites
(miles) | Total Site  Area Vicinity" wine 000w 0.00-0.00m . 0.00-0.00m | Zip Coda Chy County
[NPL Site |0 0 o - 5 - ] 0 0
CERCLA (Active) Site 1] o] 0 - - - o 0
CERCLA (NFRAP Archive} | Site 0 o 0o S - o 0 V] 0
RCRA TSD Site V] o] 0 o - - [} (o] 0
RCRA LQ Generator Site 1 ] 1 - - o V] o] o
RCRA SQ Generator Site 2 o 2 - - o V] o] 0
CORRACTS Site o (0 ] - - - ] ] 1]
ERNS Site o] -0 0 - S - - - =
PCS Site 1 10 1 - - - 0 o 0
STATE DATABASES Radius '| ) " Mappable Sites . . Unmappabls Sites
{miles) Total - Site  Aren Viclaity™ winn 000w - 0,00:0.00m 0.00-0.00m § Zip Code County
SCL (HWS) Sie | O 0 0 = - - 0 o 0
SWF Site 2 o 2 - - - o 0 0
LUST Site 4 o 4 - - - 1 o] 0
usT site | 16 o} 16 - - - 1 - -
SPILL Site 8 0 8 - - - o] T- -
USPILL Site 4 0 4 - - - (o] ] o
CFO Site 0] 0. 0 - - - 4] 0
[MANUAL GEOCODING:" "For this city/township, ‘58 " sites were manually plotted by EcoSearch. j
* This database search and study radii meets or exceeds the ASTM (American Society of Testing and i for a

records review.

** Area Vicinity indicates that Environmental Area Records were found near your study site. These records detail contamination or gther
environmental conditions in a wide area which cannot be placed to a single point or more precisely plotted. More ressarch
is necessary to ine the possible i impact of these Area Records to your study site.

" Manual Geocoding: Plotting environmental site data using paper maps and phone calls to properly place the information
on the map.

Accurate street addresses are required for racords to be found at the study praparty.

Mappable Sites are enviconmenta sites which were located and appear on the enclosed EcoSearch Map, Site Summary, and Detailed Data
sections of the report. These sites are summarized based on proximity to the study site.

L Sites are records with i address ¥ d These sites could not be located on the street
map, but have been searched by the Zip Codes, Cities, and Cnuntv spedified in the search parameters. Further investigation of these sites and
their relationship 10 your study site is necessary.

"EcoSearch "Report 1D:- 2276-7101
Environmental Date of Report: April 3, 2001 .
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USGS 7.5 Minute
Topographical Map

RopontID: 2276710t
Shte: Silver Creek Watershed
Liberty, IN 47353

(O Targel Area

Map Features are Color Coded
Black -~ Cultural features such as
roads and buildings.

Blue -- Hydrographic features such
as lakes and rivers.

Brown -- Hypsographic (elevation)
features shown by contour lings.
Geeen - Woodland cover, scrub,
orchards, and vineyards.

Red -- importanl roads and public
tand suivey system.

Purpie -- Features added from aerial
photographs during map revision.
The changes are not field checked,

A detalied Topographic Map Symbols pamphict
is avaitable from EcaSearch free upon requesl.
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Liberty, IN — 1874
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26 mile, 0.60 wife, 00 mile



EcoSearch
Environmental
Resources, Inc.

USGS 7.5 Minute
Topographical Map

Report ID: 22767101
Site; Silver Craek Watershed
Liberty, IN 47353

O Target Area

Map Features are Color Coded
Black - Cultural features such as
roads and buildings.

Blue - Hydrographic features such
as lakes and rivers.

Brown - Hypsographic (elevation)
features shown by contour lines.
Green -- Woodland cover, scrub,
orchards, and vineyands.

Red -~ Important coads and public
land survey system.

Purple -- Features added from aedai
photographs during map revision.
The changes are not field checked.

A doteiled Topographic Map Symbols patphlet
is avallable from EcoSearch lree ypon requesl.

" Radit 0

nile, 1.00 mite

o .
Liberty, IN - 1874
Fairhaven, OH IN - 1960



EcoSearch
Environmental
Resources, Inc.
USGS 7.5 Minute
Topographical Map

Report ID:
Ste:

A detalied Topographic Map Symbois pamphiet
Is availabls fiom EcoSearch free upon cequest.
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Site Summary

Map ID#  Database / Agency 1D# Site Name, Address. and County Distance/Direction
SPILL UNKN 0.00000 mi
1 Indiana Spills Database Site 1M W OF LIBERTY N OF 44 -
LIBERTY, IN 4735
9105052 UNION Manually Geocoded*
ust FRAME'S OUTDOOR SPORTS 0.00000 mi
2A Indiana Underground Storage Tank
LIBERTY, IN 47353-9801
20607 UNION Manually Geocoded™
ust FRAME' S OUTDOOR SPORTS SUPPLIES 0.00000 mi
2B Indiana Underground Storage Tank RR 2 BO
LIBEHTY IN 47353—9537
17058 UNION Manuaily Geocoded*
PCS LIBERTY MUNICIPAL WWTP 0.00000 mi
3 Permit Compliance System Database SR 44
UBERTY, IN 47353
INOO206B1 UNION Agency Provided
Larileng*®
SPILL D AND L INDUSTRIAL FINISHES 0.00000 mi
4A Indiana Spills Database Site 215 BROWNSVILLE AVE
LIBERTY, IN 47353-1002
9903176 UNION
RCRA Generator D&L INDUSTRIAL FINISHES INC 0.00000 mi
4B RCRA Large Quantity Generator 21 5 BROWNSVILLE AVE
JBERTY, IN 47353-1002
IND006036792 N
UsT SEE FID 009473 0.00000 mi
5A indiana Underground Storage Tank 3 N RAILROAD
LIBERTY, IN 47353-1031
18323 UNION Manually Geocoded™
UST LIBERTY QIL CO 0.00000 mi
58 indiana Underground Storage Tank 3 N RAILROAD ST
LIBERTY, IN 47353-1031
8473 UNION Manually Geocoded*
SPILL HAROLD SCAGGS 0.00000 mi
6 Indiana Spills Database Site RTH MAIN & BROWNSV!LLE RD
LIBEHTY IN 4735
8905123 Manually Geocoded™
usTt 85 #20268 0.00000 mi
7 Indiana Underground Storage Tank MAIN & SYCAMORE
LIBERTY, IN 47353
1121 UNION
usT JOHNSON® S SERVICE 0.00000 mi
8 Indiana Underground Storage Tank 206 N MAIN ST
LIBERTY, lN 473563-1010
9035 UNION Manually Geocoded*
PILL TiM WOODRUFF 0.00000 mi
9A Indiana Spills Database Site 10 S MAIN ST -
LIBERTY, IN 47363-1341
9602199 UNION
LUST RICHARDSON SUNOCO 0.00000 mi
9B Indiana Leaking Underground Storage Tank 10 S MAIN ST
LIBERTY, IN 47353-1341
199602199 UNION
usT RICHARDSON SUNOCO 0.00000 mi
ac Indiana Underground Storage Tank 10 S MAIN ST
LIBERTY IN 47353-1341
7412 UNION
EcoSearch Report 1D: 2276-7101
Environmental Date of Report: April 3, 2001
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‘Site Summary

Environmental

Resources, Inc.

Date of Report: April 3, 2001

‘Map ID#  Database / Agency ID# " site Name, Address, and County " Distanca/Direction
usT " HERDRICH PETROLEUM LIBERTY SHELL '0.00000 mi
10 Indiana Underground Storage Tank 10 N MAIN
LIBERTY, IN 47353 1027
10991 UNION
usT SCAGGS OIL CO "0.00000 mi
-1 Indiana Underground Storage Tank 10 N MAIN ST -
LIEERTY IN 47353-1029 .
16531 UNION Manually Geocoded*
UsT UNION 76 LIEERTY CARTER'S SERVICE '0.00000 mi
12A Indiana Underground Storage Tank 101 N
LIBERTY IN 47353 1030 .
8958 UNION Manually Geocoded*
“LusT "UNION 76 LIBERTY CARTER'S SERVICE '0.00000 mi
Indiana Leaking Underground Storage Tank 101 N MAIN ST
LIBERTY, IN 47353-1030 -
199403534 UNION Manually Geocoded*
“SPILL " KIEL BROS. OIL CO. '0.00000 mi
Indiana Spills Database Site 101 N MAIN ST
LIBERTY, IN 47363-1030
9906166 UNION Manually Geocaded*
TUSPILL 01 N. MAIN ST '0.00000 mi
12D indiana Union County Spills Data 101 N MAIN ST -
LIBERTY, IN 47353-1030 .
UNSPIL4 UNIOI Manually Geacoded*
"SPILL B & C ONE STOP & SHOP 0.00000 mi
Indiana Spills Database Site 101 N MAIN ST
LIBERTY, IN 47353-1030 5
9810115 Manually Geocoded*
“LusT UNION 76 LIBERTY CARTER'S SERVICE '0.00000 mi
12F Indiana Leaking Underground Storage Tank 101N ST
LIBERTY, IN 47353-1030 5
199911531 Manually Geocoded*
“usT "MILES-RICHMOND INC 70.00000 mi
13 indiana Underground Storage Tank 221 S MAIN ST
LIBERTY, IN 47353-1356
11055 UNION
“UsPILL "217 5. MAIN ST, 70.00000 mi
14 Indiana Union County Spills Data 217 S MAIN ST 3
LIBERTY, IN 47353-1356
UNSPIL3 UNION
"USPILL SR 27 AND HWY 44 70.00000 mi
15 Indiana Union County Spilis Data SR 27 AND HWY 44
LIBERTY, IN 47353 5
UNSPILE UNION Manually Geocoded*®
usT UNION COUNTY FARM BUREAU CO-OP '0.00000 mi
Indiana Underground Storage Tank 101 W CAMPBELL
LIBERTY, IN 47353-1 143 S
6923 UNION Manually Geocoded*
LUST "UNION COUNTY FARM BUREAU CO-OP 0.00000 mi
16B Indiana Leaking Underground Storage Tank 101 W CAM ST
LIBERTY, IN 47353—1 143 -
199903564 UNION Manually Geocoded*
SPILL E 70.00000 mi
17 Indiana Spills Database Site 4 E WESTCOTT.
LIBERTY, IN 47353 -
98307112 UNION Manually Geocoded*
“EcoSearch Report ID: 2276-7101
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Site Summary

Map ID#  Database / Agency IB# Site Name, Address, and County Distance/Direction
USPILL N. FAIRGROUND & CAMPBELL 0.00000 mi
18 Indisna Union County Spills Data N. FNRGROUr:I;:‘% CAMPBELL -
UNSPIL1
usT UNION COUNTY EMT 0.00000 mi
18 Indiana Undarground Storage Tank SR 27
UBERTY, IN 47353
22363 UNION Manually Geocoded®
usT TOWN SARAGE 0.00000 mi
20 Indiana Underground Storage Tank AR
LIBERTY, IN 47353-9803
$323 UNION Manually Geocoded®
RCRA Generator HOFMANN BODY SHOP 0.00000 mi
21 RACRA Small Quantity Generator 1735 US 27 N
LIBERTY, IN 47353
IND984876201 UNION Manually Geocoded*®
usT UNION COUNTY SCHOOL CORP 0.00000 mi
22 Indiana Undarground Storage Tank 107 S LAYMAN ST -
LIBERTY, IN 47353-1203
11693 UNION
SPILL UNION COUNTY HIGH SCHOQL 0.00000 mi
23 Indiana Spills Database Site HIGHSCHOOL SCIENCE STORAGE
UIBERTY, IN 47353
9310180 UNION Manually Geocoded*
SWF UNION COUNTY TRANSFER STATION 0.00000 mi
24 Indiana Solid Wasta Facility 3 mlLES NORTHEAST OF LIBERTY ON CR 100 EAST
81-0002 UNION Manually Geocoded®
SWF UNION COUNTY LANDFILL 0.00000 mi
25 Indisna Solid Waste Facility C.B. 100E & C.R. 200N
UNION, IN
811 UNION Manually Geocoded®
usT HAROLD CROUSE & SONS 0.00000 mi
26 Indiana Underground Storage Tank RR 3 BOX 5
LIBERTY, IN 47363-9410
3346 UNION Manually Geocoded*
RCRA Genarator KIRK NATIONALEASE 0.00000 mi
27 RCRA Small Quantity Genarator 188 KITCHEL RD &
. LIBERTY, IN 47353
IND981799513 UNION Manually Geocoded*

Manually Geocoded: Site plotted or corrected using paper maps, phone cals, and other resources to properly place the site on the map,
Agency Provided Lat/Long: Site plotted using the latitude and longitude given by the faderal or state government agency.

Area Manually Plotted: Area manually drawn using digital and paper maps.

Report 1D: 22767101
Date of Report: April 3, 2001

EcoSearch
Environmental

Resources, Inc.
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‘Detailed Data

The following pages contain the detailed data concerning the sites plotted on the
map and included in the site summary.
Please Note: Pages are not included for databases not found within the search radii.

"These pages are arranged as follows:
'RCRA TSD and Generators Data
'PCS Data
‘Indiana SWF Data
‘Indiana LUST Data
‘Indiana UST Data
‘Indiana SPILLS Data
"Union Spills Data
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RCRA TSD and Generators Data

Facility and Compliance Information

Map ID#:

EPA ID#:
Status:

Land Type:
Record Date:

4B Distance (mi):

Direction:
INDOC6036792
Large Quantity Generator
Unknown
08/18/1980

Used Oil Recyc  Unverified

Eval. #:
Enf. #:
Vial. #:
Eval. #:
Ent, #:
Viel, #:
Eval. ¥:
Ent. #:
Viol. #:
Eval, #:
Enf. #:
Viol. #:
Eval. #:
Enl. #:
Viol. #:
Eval. ¥:
Vigl. #:
Eval. #:
Viol, #:

Vial, #:
Vial. #:
Vial. #:

0.000000 Nama:
5 Address:
City, State, Zip:

SIC Code: 285
DENVER CORNETT
317-458-5157

Contact Name:

Contact Phone:

EVALUATIONS
19871218001 Agency: State
19880223001 Agency: State Type: Written Informal
INDOOE036792S0001  Violation Type:  Generator - Any Requirements
19871218003 Agency:  State
19880317002 Agency: EPA Type: Written Informal
INDOO6036792S0002  Violation Type:  Generator - Land Ban Requirement
19881218004 Agency: State
19980716002 Agency: State  Type: Written Informal
INDOO6036792S0003  Violation Type: ~ Generator - Any Requirements
19891130002 Ageacy:  State
19980908004 Agency: State Type: Written Informal
INDOO60367925S0004 Violation Type:  Generator - Any Requirements
19980227001 Agency: EPA Personnel
19980923003 Agency: State Type: Final 3008(a) Compliance Order
INDODB036792S0005  Violation Type:  Generator - Any Requirements
19980227005 Agency: State
INDO06036792S0006 Vialation Type: ~ TSD - Land Ban Requirements
19990215006 Agency:  State
INDO0603679250007  Violation Type:  Generator - Any Requirements

VIOLATIONS

INDO06036792S0008  Violation Type:  Generator - Any Requirements.
INDOO6036792S0009  Viotation Type:  Generator - Any Requiremants
INDO06036792S0010  Violation Typs:  Generator - Any Requirements
INDOD603679250011  Violation Type:

Generator - Any Requirements

D&L INDUSTRIAL FINISHES INC
21 GE%RDWNSVILLE AVE

N

Evaluation Date:

Date:
Actual Resolution Date:
Evaluation Date:

Date:
Actual Resolution Dste:
Evaluation Date:

Date:

Evaluation Date:
Date:

Evaiuation Date:
Date:

Evaluation Date:

Evaluation Date:

47363

12/18/1987
02/23/1988
12/01/1989
1271871987
03/17/1988
04/28/1988
12/18/1988
07/16/1998

11/30/1988
09/08/1938

02/27/1998
09/23/1998

02/27/1998

02/15/1999

Map ID#:

EPA 1D#:
Status:
Land T

Record Date:

21 Distance {mi):

Direction:
INDS84876201
Small Quantity Generator

Unknown
06/04/1990

Used Qil Recyc  Unverified

RCRA Wastes and Waste Code

©.000000 Name:

Address:
City, State, Zip:

SIC Code:
Contact Name:
Contact Phone:

reported by

JACK HOFMANN
317-458-5677

HOFMANN BODY SHOP

47353

RCRA Evaluation / Violation forcement Data ]

have been removed from the RCRIS database by the USEPA,
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RCRA TSD and Generators Data

Facility and Compliance information

No Compliance information Reported

RAATS (RCRA Administrative Action Tracking System) Data

No RAATS Information Reported for this Site

No Corrective Action Instrument Information for this Site

Map ID#: 27 Distance {mi}: 0.000000 Name: KIRK NATIONALEASE
Direction: S Address: 186 KITCHEL RD
EPA ID#: IND981799513 City, State, Zip: LIBERTY IN 47353
Status: Small Quantity Generator
Land Type: Unknown SIC Code:
Record Date: 02/09/1987 Contact Name: JEFF GOTTSCHALK
Used Oil Recyc  Unverified Contact Phone: 513-498-1151

RCRA Evaluation / Violation / Enforcement Data

No Compliance Information Reported

RCRA Wastes and Waste Code i i y reported by have been removed from the RCRIS database by the USEPA.
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PCS Data

Permit C i Datab: (NPDES Data)
Map ID#: 3 " Distance (mi): "0.00000
" Direction: : Name: LIBERTY MUNICIPAL WWTP
Addrass: SR 44 DEWEY ST
City, State, Zip:  LIBERTY, IN 47353
" Permit Issued: " 28-0CT-90 Permit Expired: 28-FEB-95
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Indiana SWF Data

Indiana Solid Waste Facilities Data

Moap ID#: 24 Distance {mi): 0.00000
Diraction: -
Agency ID: 81-0002 Name: UNION COUNTY TRANSFER STATION
Address: 3 MILES NORTHEAST OF LIBERTY ON CR 100 EAST
Facility Type: County Transfer Station County: UNION
Delisted: No
Expiration Date:  7/1/00
Qwner: UNION CO COMMISSIONERS
Contact: TERRY CHEWNING Responsible Part  UNION CO COMM
Phone: {765 458-6757 Address; COURTHOUSE
City, St, Zip: LIBERTY, IN 47353
Phane: 768-458.5464
Map 1D4: 25 Distance (mi):  0.00000
Diraction: o
Agency 1Dt 811 Name: UNION COUNTY LANDFILL
Address: C.R. 100E & C.R. 200N
Facility Type: Private Landfill County: UNION
Delisted: No
Expiration Date: 1/1/81
Qwner; Nat Reported
Contact: Not Reported Responsible Part Not Reported
ne: Not Reported Addrass: Not Reported
City, St, Zip: Not Reported
ne: Not Reported
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Indiana LUST Data

Indiana Leaking Underground Storage Tank Data

Map ID#: ‘98 Distance (mi):  0.00000
Direction: = - .
Agency ID: 199602199 Name: RICHARDSON SUNOCO
Address: 10 S MAIN ST
Priority: Medium City, State Zip: LIBERTY, IN 47353
Substance: Not Reported R .
. Status: Active 5
Media Affected:
Soil
Groundwater
Map ID#: “12B "Distance (mi): 0.00000
Direction: S - 5
Agency [D: 199403534 Name: UNION 76 LIBERTY CARTER'S SERVICE
Address: 101 N MAIN ST
Priority: Low City, State Zip: LIBERTY, IN 47353
Substance: Not Reported ) .
) Status: Discontinued
Media Affected:
Soil
Map ID#: 12F Distance {mil:  0.00000
N Direction: - . -
Agency ID: 199911531 Name: UNION 76 LIBERTY CARTER'S SERVICE
Address: 101 N MAIN ST
Priority: Low City, State Zip: LIBERTY, IN 47353
Substance: . 5
. Status: Active
Media Affected:
Sail
Map ID#: “16B "Distance (mi): 0.00000
Direction: - N B
Agency ID: 199903564 Name: UNION COUNTY FARM BUREAU CO-OP
Address: 101 W CAMPBELL ST
Priority: Low City, State Zip: LIBERTY, IN 47353
Substance: Not Reported . X
Status: Active

" Media Atfected:
Soil
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Indiana UST Data
Indiana Registered Underground Storage Tank Data

“Map ID#: “2A Distance (mil: _0.00000
Direction: o B B
Agency 1D: 20607 Name: FRAME'S OUTDOOR SPORTS
Address: RR1
Owner: Disputed Ownership City, State Zip: LIBERTY. IN
Address: Owner Uncertain
City, State Zip:  Indianapolis, IN 46207
hone: Not Reported
Tankid;  Capacity " staws Installed Closed
Mot Reported  Not Reported Not Reported Not Reported Not Reported
Not Reported Not Reported Not Reported Not Reparted Not Reparted
" Map ID#: ‘28 Distance (mi): 0.00000
Direction: O . B
Agency ID: 17058 Name: FRAME'S OUTDOOR SPORTS SUPPLIES
Address: RR 2 BOX 202A
Owner: Frame's Qutdoor Sports Supplies City, State Zip: LIBERTY, IN 47353
Address: Rr 2 Box 202a

City, State Zip:
Phone:

Liberty, IN 47353
317-458-7227

"Tankld:  Capacity Status Instalied . Closed
2 1,000.00 Parmanently Out of Sesvica Kot Reported Not Reported
1 1.000.0¢ Permanently Out of Service Not Reported Not Repartad
“Map ID#: “5A Distance (mi): 0.00000
Direction: o 5 5
Agency ID: 19323 Name: SEE FID 009473
Address: 3 N RAILROAD ST
Qwner: Union Co National Bank City, State Zip: LIBERTY, IN 47353
Address: 107 W Union St
City, State Zip: Liberty, IN 47353
Phone: 317-458-5131
Tankld:  Capacity " Status Installed Closed
Not Reported  Not Reported Not Reportad Not Reported Mot Raported
" Map 1D#: ‘5B Distance {mi): 0.00000
- Direction: - . .
Agency ID: 9473 Name: LIBERTY OIL CO
Address: 3 N RAILROAD ST
Owner: Union Co National Bank City, State Zip: LIBERTY, IN 47353

Address:
City, State Zip:
Phone:

107 W Union St
Liberty, iN 47353
317-458-5131

“Tankd: Capacity Status " Installed " Closed
1 6.000.00 Permanently Qut of Service Not Reported 2115187
2 3,000.00 Permanently Out of Service Not Reported 2)15(87
6,000.00 Permanently Out of Service Not Reported 2115[87
6,000.00 Permanently Qut of Service Not Reported nsi87
s 4,000.00 Permanently Out of Service Not Reported 21587
3.000.00 Parmanently Out of Service Not Reported 2115i87
. 6,000.00 Permanently Out of Servica Not Reported 2115187
8 5,000.00 Permanently Out of Service Not Reported 2115187
1,000.00 Permanently Dut of Servica Not Reported 215/87
*Map ID#: 7 Distance (mil: 0.00000
Direction: B B =
Agency ID: 1121 Name: SS #20268
Address: MAIN & SYCAMORE
Owner: BP Amoco Oil Co City, State Zip: LIBERTY, IN 47353
Address: 2500 N Tibbs Ave Po Box 22348

City, State Zip:
Phane:

Tank Id: Capacgity
1 8,000.00

Indianapolis, IN 46222
317-923-6830

Closed
Not Reported

" Installed
Not Reported

Status
Permanently Out of Sarvice
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Indiana UST Data

Indiana Registered Underground Storage Tank Data

4 1.000.00 " Permanantly Qut of Service * Not Reported " Not Reported
3 5,000.00 Permanently Out of S Nat Reported Not Reported
2 6,000.00 Permanently Out of Sesvice Not Reported Mot Reported
“Map ID#: 8 Distance (mi): ~0.00000
Diraction: - . .
Agency ID: 9035 Name: JOHNSON'S SERVICE
Address: 206 N MAIN
Owner: Payl E & Lois M Garber City, State Zip:  LIBERTY, IN 47353
Address: 3081 Winnerline Rd

City, State Zip:

one:

Eaton, OH 45320
513-456-2692

Tank Id: " Capacity Status  Installed " Closed
1 4,000.00 Permanently Out of Service Not Reported 111192
2 3,000.00 Permanently Qut of Service Not Reparted 1111192
3 3,000.00 Permanently Out of Sesvice Not Rapartad 111192
“Map 1D#: ‘oC "Distance (mi): 0.00000
Direction: e = g
Agency ID: 7412 Name: RICHARDSON SUNOCO
Address: 10 S MAIN ST
Owner: Richardson Sunoco City, State Zip: LIBERTY, IN 47353
Address: 10 S Main St

City, State Zip:
Phone:

Liberty, IN 47353
317-458-8911

Tank id:  Capacity Status Installed " Closed
1 8,000.00 Permanently Out of Service Mot Reported 5i31/95
2 6,000.00 Permanantly Out of Servica Not Reparted 5{31/85
3 3,000.60 Permanently Qut of Service Not Reported 5{31/95
“Map 1D#: 10 Distance (mi): ~0.00000
Direction: o . B -
Agency ID: 10991 Name: HERDRICH PETROLEUM LIBERTY SHELL
Address: 10 N MAIN ST
Owner: Herdrich Petroleum Corp City, State Zip: LIBERTY, IN 47353
Address: 276 N 150 W
City, State Zip: Rushville, IN 46173
one: - 765-932-3224
Tank id:  Capacity Status " Installed Closed
5 1,000.00 Curreatly in use 611185 Not Reported
4 8.000.00 Currently in use 61185 Not Reported
3 10,000.00 Currently in use 61185 Not Reported
4 10,000.00 Currently in use 611185 Not Reported
1 10,000.00 Currently in use B/1/85 Not Reparted
“Map iD#: 1 Distance (mi): 0.00000
Direction: o .
Agency ID: 16531 Name: SCAGGS OIL CO
Address: 110 N MAIN ST
Owner: Harold E Scaggs Oil Co City, State Zip: LIBERTY.IN 47353
Address: 110 N Main St
City, State Zip: Liberty, IN 47353
ne: 317-458-6681
Tank ld:  Capacity Status " Installed Closed
4 8,000.00 Currently in use a8 Not Reported
3 8,000.00 Currently in usa 11188 Not Reported N
8,000.00 Currently in use 1189 Nat Reported
8,000.00 Currently in use 111189 Not Reported

“Page 19



Indiana UST Data

Indiana Registered Underground Storage Tank Data

- Map 1D#: “12A “Distance {mi): 0.00000
Direction: O . S
Agency ID: 8959 Name: UNION 76 LIBERTY CARTER'S SERVICE
Address: 101 N MAIN ST
Owner: William R Carter Sr City, State Zip: LIBERTY, IN 47353
Address: 381 N Park Hill Dr
City, State Zip: Liberty, IN 47353
Phone: 765-458-5075
Tank td:  Capacity Status " Installed Closed
7 8,000.00 Currently in use 4j25/84 Not Reported
8,000.00 Currently in uss 4j25{94 Nat Reported
] 8,000.00 Currently in use 4j25/94 Not Reported
1 3,000.00 Permanantly Out of Sarvice Not Reported 3131184
2 3,000.00 Permanently Out of Service Not Reported kI=1)LT Y
3 4.000.80 Permanently Out of Service Not Reparted 331194
4 4,000.00 Parmanantly Gut of Service Not Reported 3j31is4
5 10,009.00 Parmanantly Out af Service 711182 111189
B 550.00 Permanantly Qut of Servica Not Reparted 58192
“Map ID#: 13 ‘Distance (mil: 0.00000
Direction: o B -
Agency ID: 11055 Name: MILES-RICHMOND INC
Address: 221 S MAIN ST
Owner: Miles-Richmond Inc City, State Zip:  LIBERTY, IN 47353
Address: 221 S Main St

City, State Zip:
Phone:

Liberty, IN 47353
3174585111

"Tankid: " Capacity Status Installeg Closed
1 10,000.00 Permanently Out of Service Not Reported Not Reported
" Map ID#: "16A Distance {mi): 0.00000
Direction: e 5 &
Agency ID: 6923 Name: UNION COUNTY FARM BUREAU CO-OP
Address: 101 W CAMPRBELL ST
Owner: Union County Farm Bureau Co-Op City, State Zip: LIBERTY, IN 47353
Address: Po Box 70

City, State Zip:
Phone: - °

Liberty, IN 47353
317-458-5141

Tank ld:  Capacity " Status “Installed Closed
n 20,000.00 Currently in usa 2j1238 Not Reported
10 20,000.00 Currently in usa 2/12/98 Not Reported
9 10,000.00 Currently in use 2112/38 Not Reported
8 10,000.00 Currently in use 2]12/38 Not Reported
7 10,000.00 Currently in usa 2(12/98 Not Reported
6 10,800.00 Currently in use 212198 Not Reported
5 10,900.00 Currently in use 2112198 Not Reported
4 18,000.00 Currently in use 2112198 Not Reported
1 10,000.00 Permanently Out of Service 445173 2/10/98
2 10,000.00 Permanently Out of Service 4/5]178 2/10/98
3 1,000.00 Permanently Out of Service 4579 4tiss
“Map ID#: ‘19 Distance {mi}: 0.00000
Direction: - . R
Agency ID: 22353 Name: UNION COUNTY EMT
Address:

Owner: Union County Commissioners City, State Zip: LIBERTY,IN 47353

Address: 26 W Union St

City, State Zip: Liberty, IN 473563

Phone: 317-458-5464

Tank Id: ~ Capacity
b |

1

8,000.00
4,000.00
4,000.00

" Status
" Permanently Out of Service
Permanently Out of Servics
Permanently Out of Service

 Instaited
1191
11130
1se

" Closed
11ss
11198
111188
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Indiana UST Data
Indiana Registered Underground Storage Tank Data

" Map ID#: 20 Distance (mi): 0.00000
Direction: - . R
Agency ID: 5323 Name: TOWN GARAGE
Address: R
Owner: Town Of Liberty City, State Zip: LIBERTY, IN 47353
Address: 1 S Fairground St Po Box 7

Liberty, IN 47353

City, State Zi
Phone: 317-458-5823

Tank Id:  Capacity ) Status " Installed " Closed
t 7.000.00 Permanently Out of Servics WMot Reported Nat Reported
" Map ID#: 22 Distance {mi): 0.00000
Direction: - . 5
Agency ID: 11693 Name: UNION COUNTY SCHOOL CORP
Address: 107 LAYMAN ST
Owner: Union County School Corp City, State Zip: LIBERTY, IN 47353
Address: 107 Layman St
City, State Zip:  Liberty, IN 47353
Phone: 317-458-5783
Tankid: " Capacity ’ Status " Instalied Closed
T 500.00 Permanently Out of Service Not Reported a9
" Map ID#: 26 Distance (mil: 0.00000
Direction: - . .
Agency [D: 3346 Name: HAROLD CROUSE & SONS
Address: RR 3 BOX 68
Owner: Harold Crouse & Sons City, State Zip: LIBERTY, IN 47353
Address: 43 Box 58

City, State Zip:  Llberty, IN 47353
Phone: 317-458-6208

Tank Id:  Capacity ) Status Installed " Closed
1 6,000.00 Parmanently Out of Service Not Repurted 5/10/98
2 1,000.00 Unregulated 919192 Hot Reported
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Indiana SPILL Data

Indiana Spills Data

Map ID#: 1 Distance {mi):  0.00000  Responsible Party: UNKNOWN
Direction: - Reported Address: 1 Ml W OF LIBERTY N OF 44
Agency 10: 9105052 City, Zip: Libarty 47353
Incident Date: 5/8/91 Incident Type: Fish Kill Circumstances: Unknown
Reportad Date: 5/8/91 Area Affected: 300 Ft Shorelin
Fish Killed: 100.00

Reported By: Privata Citizen Water Supply Affected: Undefined

Investigated By:  ERS Staff Waterway Affected: Richland Creek

Spili Source: nknown . N N

Enforcement Actio None Environmental Consequences: Fish Kill

Action Taken: None

Spill Material: Fish Kitl Amount Recovered; 0 Gallons

Spill Amount: 0 Gallons Cleanup Duration: None

Contained: No
Map ID#:  4A Distance {mi): 0.00000 Responsible Party: D AND L INDUSTRIAL FINISHES
Direction: - Reported Address: 215 BROWNSVILLE AVE
Agency ID: 9903176 City, Zip: Liberty 47383
Incident Date: 3/29/99 incident Type: Other Cil Failure
Reported Date: 3/29/99 Area Affected: Secondary Containment
Fish Killed: 0.00
Reported By: Private Citizen Water Supply Affected: No
Investigated By: IERdS ssut"pa(lf Waterway Affected: None
Indu:

Spill Source:
Enforcement Actio Refarred To Other Area

Action Taken: On-going

Environmental Consequences:

Minimal - Log Only

Spill Material: Textile Spirits Amount Recovered:  Not Reported
Spill Amount: 5 Qallons Cleanup Duration: Ongoing
Contained: Yes
Spill Material: Rainwater In 2nd Contain Amount Recovered:  Not Reported
Spill Amount: 1000 Gallons Cleanup Duration: Ongoing
Contained: Yes
Map ID#: & Distance {mi): 0.00000 Responsible Party: HAROLD SCAGGS
Direction: - Reported Address: NORTH MAIN & BROWNSVILLE RD
Agency 1D: 8905123 Gity, Zip: Liberty 47353
Incident Date: 5/26/89 Incident Type: Hazardous Cil
Reported Date:  5/26/89 Area Affected: Unknown
Fish Killed: 0.00
Reported By: Private Citizen Water Supply Affected: No
Investigated By: ERS Staff Waterway Affected: Ditch
Spill Source: Leaking Undergrou

Enforcement Actio None
Action Taken: Cleaned Up

Gasoline/Water
0 Galions

Spill Material:
Spill Amount:

Environmental Consequences:

No Water Qual. Violation

Amount Recovered:
Cleanup Duration:

Contained:

0 Galions
1 Day
No
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‘Indiana SPILL Data

“Indiana Spills Data

Map ID#: QA “Distance (md:  0.00000 Responsible Party: TIM WOODRUFF
R Direction: o Reported Address: 10 S MAINST _
Agency ID: 9602198 City, Zip: Liberty 473853
Incident Date: 2/28/96 incident Type:  Air Cl i
Reparted Date:  2/29/96 Area Affected: Undetermined
Fish Killed: .
Reported By: State Govemnment Agency Water Supply Affected: No
Investigated By:  ERS - Field Response Waterway Aflected: None
Spill Sourca: Commercial o L L
Enforcement Actio Referred To Other Area C 3
Action Taken: Partially Cleaned Up
' Spill Material:  Solid Waste " Amount Recovered:  Not Reported
Spill Amount: Unknown Cleanup Duration: Not Reported
Contained: No
"Spill Material: ~ Open Burn " Amount Recovered:  Not Reported
Spill Amount: Unknown Cleanup Duration: Not Reported
Contained: No
" Spill Material:  Unknown-55 Gallon Drums "Amount Recovered: Not Reported
Spill Amount: Unknown Cleanup Duration: Not Reported
Contained: Yes
Map iD#: 12C “Distance (mi):  0.00000 Responsible Party: KIEL BROS. OIL CO.
Direction: - Reported Address: 101 N MAIN ST
Agency ID: 9906166 City, Zip: Liberty " 47363
Incident Date: 6/16/99 Incident Type:  Spill Ci ‘M
Reported Date: 6/16/99 Area Affacted: Undertermined i
Fish Killed: 0.
Reported By: Responsible Party (RP} Water Supply Affected: Undefined
Investigated By:  ERS Staff Waterway Affected: None
Spill Source: Commercial ) ne
Enforcement Actio None Environmental Consequences: Minimal - Log Only
Action Taken: Cleaned Up
) Spill Material: " Not Reportad " Amount Recovered:  Not Reported
Spill Amount: Not Reported Cleanup Duration: Not Reported
Contained: No
Map ID#:  12E "Distance (mi): ~ 0.00000 ' Responsible Party: B & C ONE STOP & SHOP
. Direction: - Reported Address: 101 NMAIN ST
Agency ID: 9810115 City, Zip: Liberty - 47353
Incident Date: 10/13/98  Incident Type: Spill Ci i
Reported Date;  10/13/98 Area Affected: 360 Sq Ft
Fish Killed: .
Reported By: Law Enforcement Agency Water Supply Affected: No
Investigated By:  Other ) Waterway Affected: Storm Sewer
Spill Source: Commercial . o
Enforcement Actio None Environmental Consequences: No Water Qual. Violation
Action Taken: Cleaned Up
" Spill Material: " Dieset Fuel " Amount Recavered: ~Not Reported
Spill Amount: 150 Gallons Cleanup Duration; Not Reported
Contained: Yes
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‘Indiana SPILL Data

“Indiana Spills Data

Map ID#: 17 “Distance (mi):  0.00000  Responsible Party: GTE
Direction: o Reported Address: 4 EWESTCOTT
Agency ID: 9307112 City, Zip: Liberty 47353
Incident Date: 7/13/93 Incident Type:  Spill Cl Failure
Reported Date: ~ 7/13/93 Area Affected: 169 Sq Ft
Fish Killed: 0.00
Reported By: Other Water Supply Affected: Undefined
Investigated By:  ERS Staff Waterway Affected: None
Spill Source: Other o v L
Enforcement Actio None Conseq
Action Taken: Voluntary Remediatio
" Spill Material: " Heating Oil Lust " Amount Recavered: 0 Gallons
Spill Amount: 0 Gallons Cleanup Duration: Ongoing
Contained: No
Map ID#: 23 “Distance (mi): = 0.00000  Responsible Party: UNION COUNTY HIGH SCHOOL
Direction: = Reported Address: HIGHSCHOOL SCIENCE STORAGE
Agency ID: 9310180 City, Zip: Liiberty 47353
Incident Date: Not Reported Inci Type: Ci i
Reported Date: 10/25/93 Area Affected: Unknown
Fish Killed: . 0.00
Reported By: County Health Department Water Supply Affected: No
Investigated By:  County Health Department Waterway Affected: None
Spill Source: Municipal STP X ) one
Enforcement Actio Referrad To Other Area Environmental Consequences: Minimal - Log Only
Action Taken: On-going
“Spill Material:  Misc Lab Chemicals Amount Recovered: 0 Gallons
Spill Amount: 0 Gallons Cleanup Duration: Ongoing
Contained: Yes
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‘Indiana Union County SPILL Data
Indiana Union County Spills Data

"Map ID#: 12D “Distance (mi:  0.00000
. B Direction: - " Reported Address: "101 N. Main St.
Agency ID: 1999-1 City, Zip: Liberty IN.47353
"Reported Date:  06/16/99
“Medium Affacte d: " Not Reported
Name of Aflected Medium: Concrate drive (3,000 sq. ft.)
”mjuries:' 0 ‘S:mll SOI;N:Q: ) UST. '
Deathe: ° ause of Release: aquipment failure
. Releaso Description: during filling of UST from tanker truck, gasoline
Evacuations: ] discharged from tank due to faulty vent line
Material(s} Spilled: gasoline
Property Damage 0 Quantity Spilled 50 gal.
Quantity in Water: o
" Action Taken: contained and cleaned up
Map ID#: 14 "Distance (mi):  0.00000
. ) Direction: - " Reported Address: " 217 S. Main St.
Agency ID: Not Reported City, Zip: Liberty IN,47353
"Reported Date:  12/02/99
) Medium Affects d: " soil
Name of Affected Medium:
injuries: o (S:pnll Source: i usT
— 5 ause of Release: LUST
Release Description: Liquid Sorghum leaked from storage tank. seaped to
Evacuations: o surface .
Material(s) Spilled: Liquid Sorghum (Molasses)
Property Damage [ Quantity Spilled unk.
Quantity in Water: o

Action Taken: contained and cleaned up, impacted soil excavated

‘Map ID#: 15 "Distance (mi):  0.00000 .
. 3 Direction: - " Reported Address: "SR 27 and Hwy 44
Agency ID: 3001 City, Zip: Liberty IN.47363
ty, Zip:
“Reported Date:  03/01/200 i
Medium Affecied: Not Reported
Name of Affected Medium: Roadway
Spill § : i
J Cause of e podide
Ise: f
i 0 l-qnpmel“ failure
Release Description: diesel fuel leaked from a semi truck fuel tank
Evacuations: . ) -
Material(s) Spilled: diesel
Property Damage O Quantity Spilled 100 gal.
Quantity in Water: o

Action Taken: contalned and cleaned up. impacted material disposed
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‘Indiana Union County SPILL Data
Indiana Union County Spills Data

‘Map ID#: 18 "Distance (mi):  0.00000

. N Direction: 0 i Reported Address: N Fairground & Campbell
Agency ID: 990092 City, Zip: Liberty IN,47353
“Reported Date:  11/24/99 )
" Medium Affeced: Not Reported
Name of Affected Medium: Roadway
E— ‘o Spill Source: container
injuries: - Cause of Release: spill
Deaths: o _ .
Release Description: gasoline can dropped from back of vehicle
E tions: o - N
vacuations ) Materiall(s) Spilled: gasoline
“Property Damage [} Quantity Spilled 2 gal.
Quantity in Water: o

" Action Taken: none
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"Unmappable Sites

"A limitation of many records of governmental databases is incomplete or incorrect
address information. Without proper addresses, it is more difficult to locate and map
these sites.

Instead of leaving these potentially important sites out of the EcoSearch report, we
implement a painstaking manual geocoding strategy aimed at plotting these
unmappable sites by looking at zip codes, city names, and county names identified
with the radius around your study site. The zip codes, cities, and counties searched
are identified on the EcoSearch Statistical Overview page.

Our sophisticated mapping software, enhanced TIGER street maps, and address
correction database processing methods find and plot most environmental sites. We
then perform manual geocoding, plotting those sites the computer fails to find using a
variety of resources. These include using our in-house collection of paper maps,
directories, cross-referencing database information, and calling post offices, local
government, or the sites themselves to accurately locate environmental records. We
also correct obvious TIGER street map errors and omissions.

This effort at manual geocoding results in a short or non-existant orphan/unmappable
list and increases accuracy and reliability of the data in our reports. We have elected
not to computerize this part of our report due to the importance of presenting all data
as completely and accurately as humanly possible. When this function is computerized
it is impossible to produce a report as accurate as one where manual geocoding has
taken place.

"The limited number of sites which could not be reasonably found through our
geocoding strategy are presented in this section for further review to assess their
impact on your study site.

"After the summary unmappable site information, detailed data follows.

"EcoSearch "Report ID: '2276-7101
Environmental Date of Report: April 3, 2001
Resources, Inc. “Page 27



"Unmappable Sites

"Database Agency ID# _Site Name and Address " County
LUST 199303514 SEE FAC 1D 10339 .
Indiana Leaking Underground Storage Tank RR 2 UNION
LIBERTY, IN 47353-9802
‘usT 18246 " SEE FAC ID 10339 .
Indiana Underground Storage Tank RR 2 UNION
LIBERTY, IN 47353-9802
EcoSearch Report ID: 2276-7101

Environmental Date of Report: April 3, 2001

Resources, Inc. ;
Page 28



Indiana LUST Data

‘Indiana Leaking Underground Storage Tank Data

Map ID#: 1UN Distance (mi): 0.00000
Direction: . 5
Agency ID: 198303514 Name: SEE FAC ID 10339
Address: RR
Priority: Low City, State Zip: LIBERTY, IN 47353
Substance: Not Reported _ .
Status: No Further Action

Media Affected:
Soil
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Indiana UST Data
Indiana Regfstered Underground Storage Tank Data

“Map 1D#: “2UN Distance (mi): 0.00000
Direction: 3 o
Agency ID: 18246 Name: SEE FAC ID 10339
Address: RR 2
Owner: Disputed Ownership City, State Zip: LIBERTY,IN 473563
Address: Owner Uncertain
City, State Zip: Indianapolis, IN 46207
Phone: Not Reported
TJank id:  Capacity " Status " Installed " Closed
Mot Reported Not Reported Not Regorted Not Reported Not Reported
Not Reported Rot Reported Not Reparted

Not Reported  Not Reported
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EcoSearch Radon Risk Map for Indiana

|
|
|
i
|
|
|

US EPA Residential Radon Survey
Sampie Homes over 4 pCiit. Radon Concentration
W Over 50%
M 20% to 50%
B 5%to19%
Under 5%
Not Sampled

SOURCE: EPA Map for Radon Zones (indiana), September 1933. The datz is basad on the The data is based on the State/EPA Residential
Radon Survey which was conducted in Indiana during the winters of 1587-88. This map shows the percentage of homes in sach county
registering over 4 pCUL (picocuries per fiter) radon concentration. For additional information on this survey, consult the next page.

Note: The information provided on this map is subject to the disciaimer on the first page. This map s NOT intended to determine
if a property in a given county should be tested for radon.

Properties with elevated levels of radon have been found in all counties,

W or when radon is a concem, all properties shouid be tested of the county




EPA Residential Radon Survey for Indiana
. "Sample Homes over 4pCifL  Homes over 20pCifL " Sample Homes over 4pCi/L. Homes over 20pCill.
ounty Size Numl ercentage  Numl ercentage oq.;nbgl glg Number FG. rcentage  Ni r 'ercegggg

Adams 14 5 35.71% [ 0.00%

Allen " 169 29 17.16% 2 1.18% Putnam 6 o 0.00% ] 0.00%
Bartholomew 28 16 67.14% [ 0.00% Randolph 9 5 56.56% ] 0.00%
Benton 2 1 50.00% ] 0.00% Ripley 8 o 0.00% 0 0.00%
Blackford 4 0 0.00% 0 0.00% Rush 1 o 0.00% 0 0.00%
Boone 9 5 55.56% o 0.00% Scort 21 2 9.52% 0 0.00%
Brown 3 1 33.33% o 0.00% Shelby 7 3 42.86% (] 0.00%
Carroll 7 2 28.57% o 0.00% Spencer 11 1 9.09% o 0.00%
Cass [] 3 50.00% 1] 0.00% St Joseph 114 30 26.32% 2 1.76%
Clark 92 17 18.48% 1 1.09% Starke 8 o 0.00% 0 0.00%
Clay 8 2 25.00% 0 0.00% Steuben 13 9  69.23% [} 0.00%
Clinton 7 2 28.57% 0 0.00% Sullivan 12 1 8.33% o 0.00%
Crawford 2 ° 0.00% 0 0.00% Switzerland 2 0 0.00% o 0.00%
Daviess 5 1 20.00% [} 0.00% Tippecanca 39 19 48.72% 2 6.13%
De Kalb 21 12 57.14% ] 0.00% Tipton 5 1 20.00% o 0.00%
Dearbom 6 1 16.67% 1] 0.00% Union 0 o 0.00% o 0.00%
Decatur 5 1 20.00% .0 0.00% Vanderburgh 32 6 18.75% [} 0.00%
Delaware 16 4 25.00% o’ 0.00% Vermillion 8 4 50.00% 1 12.50%
Dubais 5 o 0.00% o 0.00% Vigo 34 15 44.12% 1 2.94%
Elkhart 76 31 40.79% [} 0.00% Wabash 15 9 60.00% o 0.00%
Fayette 6 3 50.00% [} 0.00% Warren 4 1 25.00% 1 25.00%
Floyd 32 8 25.00% 0 0.00% Warrick 21 1 4.76% 0 0.00%
Fountain 13 8  46.15% 3 23.08% Washington 10 3 30.00% o 0.00%
Franklin 4 ] 0.00% 0 0.00% Wayne 18 12 66.67% 1 5.56%
Fulton 9 2 22.22% o 0.00% Wolls 7 1 14.29% [} 0.00%
Gibson 16 2 12.50% 0 0.00% Whita 16 2 1250% [ 0.00%
Grant 13 7 53.85% 1 7.69% Whitlay 23 10 43.48% 0 0.00%
Greene 16 o 0.00% 0 0.00%

Hamilton 23 6 26.09% ] 0.00%

Hancock 8 1 12.50% 0 0.00%

Harrison 19 8 42.11% 2 10.563%

Hendricks 22 3 13.64% o 0.00%

Henry 11 3 27.27% Q 0.00%

Howard 22 7 31.82% o 0.00%

Huntington 13 1 7.69% o 0.00%

Jackson 7 1 14.29% o 0.00%

Jasper 11 0 0.00% o 0.00%

Jay 5 2 40.00% o 0.00%

Jefferson 16 3 18.75% [} 0.00%

Jennings . 19 2 10.53% ] 0.00%

Johnson 34 10 29.41% [+] 0.00%

Knox 9 4 44.44% o 0.00%

Kosciusko 30 18 60.00% 1 3.33%

La Porte 66 21 31.82% 2 3.03%

Lagrange 9 5  55.56% 1 11.11%

Lake 125 3 2.40% o 0.00%

Lawrence 28 5 17.86% 1 3.57%

Madison 27 10 37.04% o 0.00%

Marion 115 43 37.39% 3 2.61%

Marshall 3 o 0.00% o 0.00%

Martin 5 0 0.00% [ 0.00%

Miami 28 15 53.57% 1 3.57%

Monroe 30 9 30.00% 1 3.33%

Montgomery 21 11 52.38% o 0.00%

Morgan 7 3 42.86% o 0.00%

Newton 12 4 33.33% o 0.00%

Noble 20 10 50.00% o 0.00%

Ohio 4 o 0.00% - o 0.00%

Orange 11 4 36.36% 1 9.09%

Owen 5 1 20.00% ] 0.00%

Parke 7 [} 0.00% (] 0.00%

Perry 3 0 0.00% o 0.00%

Pike 8 [} 0.00% 1] 0.00%

Porter 84 16 19.05% ] 0.00%

Paosey 6 1 16.67% ] 0.00%

" SOURCE: EPA Map of Radon Zones: Indiana (Sepiamber 1993)

" This EPA/State survey was conducied In indiana duilng the wintera of 1986-38. Cver 1.989 homes @7 day) placed in

tha lowest livatie area of the home. These asts datmina tha radon concentration, M@BsuRA in YL (picocuries per Iter). Tho average radon concentration
measurement in the U.S. Is betwaen 1 and 2 pCiiL. The EPA has established fie guideline of 4 pCIL as an "slevated” indoor radon ievel.

NOTE: The sample size in sach county may notba suffident 1o show statisticas signiicance. This iformation 18 NOT itended 10 dewrming {8 propesty i
@ given county showid b tested for radon. ¥ or when radon |3 @ concam, @l propediss shoukd be tasted regardlass of the county stafsics.



Acid

‘Environmental Glossary

" Chronic Effect

" Environmental Assessment

A large class of substances having a pH less
than seven. An acid waste is i

An adverse effect on a human or animal body,
with which develop slowly over a

hazardous when the pH is 2.0 or less.

Acute Effect

An adverse effect on a human or animal body,
with severe symptoms developing rapidly and
coming quickly o a crisis.

Acute Exposure

long period of time or which reoccur
frequently.

" Chronic Exposure

The measurement or prediction of the
transport, dispersion, and final location of a
hazardous substance when released into the
environment.

" Low doses repeatedly received by the body
over a long period of time.

" Combustible

A dosa that is delivered to the body in a
single event or in a short period of time.

Aerobic
Occurring in the presence of free oxygen.

Alkaline
A substance with a pH between 7 and 14.

" A'term used by the NFPA, DOT, and others to
classify certain liquids that will burn, on the
hasis of flash points. Both the NFPA and
DOT generally define “combustibie liquids™ as
having a flash paint of 100° F or higher.

Concentration

The relative amount of a substance when
ined or mixed with other substances.

An alkaline waste is
when its pH is 12.5 or greater.

Ambient
Existing conditins of air, water, and other
media at a particular time.

Anaerobic
Occuming in the absence of oxygen.

Assessment

Background Environmental Sample

Samples that are considered to contain no
i or known i of

Contil Plan

" A document setting out an organized,
planned, and coordinated course of action to
be followed in case of a fire or explosion or
release of a hazardous waste from a TSD or a
generator's facility that could threaten human
health or the environment (RCRA}.

Corrosive

Incidents involving the release (or potential
release) of hazardous materials into the
environment which requirs immediata
remedial action.

“Environmental Hazard
" A condition capable of posing risk of exposure
to air, water, soil, plants, or wildlife.

Exception Report

A raport that generators who transport waste
off-site must submit if they do not receive a
properly complated copy of their manifest
within 45 days of the date on which the initial
transporter accepted the waste.

" Generator
The person or facility who, by nature or
ownership, management or contrel, is
responsible for causing or allowing to be
caused, the creation of hazardous waste.

" Glovebag

As defined by DOT, a corrosive material is a
liquid or solid that causes visible destruction
or irreversible alterations in human skin tissue
at the site of contact or in the case of leakage
from its packaging a liquid that has a severe

ion rate on steel. A solid or liquid

contaminants.

Base

A substance which forms a sait when reacted
with an acid. Bases have a pH of greater
than seven.

Buffer Zone
An area of land which surrounds a hazardous
waste facility and on which certain land uses
and activities are restricted to protect the

public health and safety and the envil

which exhibits these characteristics can be
regulated as hazardous waste.

Decompasition

A device used to ramove a section of pipe
insulation without isolating the entire space or
room,

" Groundwater Hydrology
" The study of the movement of water below
the earth's surface.

"Hazard
“Aci or ition that can cause

of material or (by heat,
chemical reaction, electrolysis, decay, or
other processes) into elements or simpler
compounds.

" Decontamination
“The process of removing contaminants from
st and equi

from existing or potential hazards caused by
‘the migration of hazardous waste {CH&SC
Sec. 25110.3).

Carcinogen

"Deep Well Injection

harm. Hazards are often categorized into four
groups: biological, chemical, physical, and
radiation.

Hazard Classes
" A series of nina descriptive terms that have
been established by the UN Committee of
Experts to categorize the hazardous nature of
hemical, physical, and bi i i
ies are:

These liquids,

" Disposal of wastes by injecting them into a
geological formation deep in the ground,
d after to avoid

A substance or agent capable of causing or
producing cancer in mammals.

Caustics
A large class of substances which form
solutions having a high pH.

solidification.

"EPA ID Number

plosives, gases, oxidi;
materials, corrosives, flammable solids,
i and i i and
dangeraus substances.

"Hazardous Waste

” This unique number assigned by EPA to each
generator, transporter, or TSD.

“Effluent
" Waste material, either treated or untreated,
discharged into the environment.

" Any material that is subject to the hazardous
waste manifest requirements of the EPA
specified in tha CFR, Title 40, Part 262 or
wouid be subject to these requirements in the
absence of an interim authorization to a State
under CFR, Title 40, Part 123, Subpart F.

"EcoSearch
Environmental
Resources, Inc.

" 2276-7101

"Report ID:
April 3, 2001

Date of Report:
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"Heavy Metals

Part A

" Strict Liability

“Certain metallic elements having a high
density and generally toxic, e.g., lead, silver,
mercury, and arsenic.

“Immediate Removal

Actions undertaken to prevent or mitigate
immediate and signiticant risk of harm to
human life or heatth or the environment. As
set forth in the National Contingency Plan,
these actions shall be terminated after $1
million has been obligated or six months have
elapsed from the date of initial response.

“Incident

The first part of a two part application that
must be submitted by a TSD to receive a
permit. It contains general facility
information.

"Part 8
“The sacond part of a two part

that

“Holds a party responsible for damages
irrespective of the amount of care taken in
handling a hazardaus substance.

" Subtitle C
The part of RCRA which
of

pertains 10 the
‘waste.

must be submitted by a TSD to receive a
permit. It contains highly technical and
detailed information.

“Planned Removal

Subtitie |
“The part of RCRA which pertains to the
storage of petroleum products and hazardous
ather than wastes, in USTs.

" The removal of relsased hazardous
from the envi within a

The release or potential release of a hazardous
substance into the environment.

‘Inert

Exhibiting no chemical activity; totally
unreactive,

"Innocent Land Owner's Defense

non-immediate, long term time pariad. Under
CERCLA: Actions intended to minimize
increases in exposure such that time and cost
commitments are limited to six months and/or
$1 million.

“Poison, Class A
" A DOT term for extremely dangerous poisons,

“The defense of a purchaser of real property
that he or she exercised due diligence in
having hazards assessed prior to purchase.

Interim Status
Allows owners and operators of TSDs that

that is, gases or liquids of such
nature that a very small amount of the gas, or
vapor of the liquid, mixed with air is

" Superfund
See CERCLA.

" Synergistic

" The action of two materials together which is
greater in affect than the sum of the
individuals actions.

"TIGER Files

“The US Census Bureau's TIGER files provide a
nationwide computerized map with address
range i i

dangerous to life. Some
cyanogen, and hydrocyanic acid.

"Paison, Class B

‘wera in or for which
had commenced, prior to November 19, 1980
to continue to oparate without a permit after
this date pending final issuance from RCRA.

Joint and Several Liability

Under tederal law sach party that contributed
to damages may be held liable for all
damages, but each has the right to compel
the others to contribute and indemnify.

Liability

" A DOT term for liquid, solid, paste, or
samisolid substances, other than Class A
poisons, which are known to be toxic to man
as to afford a hazard to heaith during
transportation.

Pollutant
A substance or mixtura which after release
into the environment and upon expasure to
any organisms will or may reasonably be
anticipated to cause adverse effects in such
i and their offspring.

Being subject to legal action for one’s
behavior. .

MSDS Material Safety Data Sheet

" Priority F
" Alist of chemicals selected from the list of

Required by OSHA of owners to alert
employees to hazards, their offect, and
2rotective action.

toxic by the EPA as priority toxic
pollutants for regulation under the Clean
Water Act.

"Remedial Actions
) 10 releases of hazardous

Manifest
orm which indicates generator, quantity, and
‘type of wasta for each shi of with a

substances on the NPL that are consistent

wastes disposed in off-site facilities.

National Contingency Plan

Palicies and procedures that the Federal
follows in i

responses to incidents involving hazardous

substances.

P Wastes

remedy which would
pravent or mitigate the migration of materials
into the environment.

Risk

“The probability that an unwanted event will
oceur.

" Second Responders

A fedaral waste list of st

“Those required 10 assist or relieva

categorized as acutely hazardous.

first ata material
incident due to their specialized knowledge,
squipment, or experience. These include
State environmental protection or health
officials, commercial response, cleanup
companles, and appropriate industry
representatives.

“Tort
" A legal wrong, sometimes referred to as
nagligence.

"Toxicity

"The ability of a substance to produce injury by
non-mechanical means once it reaches a
susceptible site in or on the body.

U Wastes

"A federal list of hazardous wastes which
consists of substances deemed to be
hazardous for hazards other than acute
hazards.

"EcoSearch
Environmental
Resources, Inc.

2276-7101
Aprit 3, 2001

Report ID:
Date of Report:

5 Page 32
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-AIRS
-AST
-ASTM

-BLM
-BNA

-CAA
-CDC
-CERCLA

-CERCLIS
-CiCis
-COE
-CWA

-DDT
-DOC
-DOCKET

-DOE
-DOT

-EPA
-ERCS
-ERNS
-ESA

-FIFRA
-FINDS
-FOIA
-FWPCA

-HHS
-HSWA
-HUD

-LUST
-MSDS

-NEPA
-NESHAP
-NFRAP
-NOI
-Nov
-NPDES
-NPL
-NRC
-NRIS

-OSHA

EcoSearch
Environmental

Resources, Inc.

Acronyms and Abbreviations

" Aerometric Information Retrieval System

Aboveground Storage Tank
American Society for Testing and Materials

“Bureau of Land Managemenit

Bureau of National Affairs

"Clean Air Act

Centers for Disease Control

Comprehensive Environmental Response, Compensation, and Liability Act of
1980

CERCLA Information System

Chemicals in Commerce Information System

U.S. Army Corps of Engineers

Clean Water Act

“Dicholoro-diphenyl-dichloroethane

Department of Commerce

Enforcement Docket System--Office of Enforcement and Compliance
Monitoring

Department of Energy

Department of Transportation

"Environmental Protection Agency

Emergency Response Cleanup Services
Emergency Response Notification System
Environmental Site Assessment

“Federal Insecticide, Fungicide, and Rodenticide Act

Facility Index System
Freedom of Information Act
Federal Water Pollution Control Act

"Department of Health and Human Services

Hazardous and Solid Waste Amendments of 1984
Department of Housing and Urban Development

Leaking Underground Storage Tank

‘Material Safety Data Sheet

"National Environment Policy Act

National Emission Standards for Hazardous Air Pollutants
No Further Remedial Action Planned (Delisted CERCLA Site)
Notice of Intent

Notice of Violation

National Pollution Discharge Elimination System

National Priorities List

Nuclear Regulatory Commission

Nuclear Regulatory [nformation System

"Occupational Safety and Health Administration

"Report ID: "2276-7101
Date of Report:  April 3, 2001
"Page 33



-PADS
-pCB
-POTW
-PPM
-PRP

-RAATS
-RCRA
-RCRIS
-RFA
-RFI

-RI

-SARA
-SCS
-SDWA
-SETS
-SSTS
-SWF/LF

-TIGER
-TRI
-TSCA
-TSD

-USDA
-USGS
-UsT

-WWTP

"EcoSearch
Environmental

Resources, Inc.

"Acronyms and Abbreviations

"PCB Activity Database System

Polychlorinated Biphenyls
Publicly-Owned Treatment Works
Parts Per Million

Potentially Responsible Parties

"RCRA Administrative Action Tracking System

Resource Conservation and Recovery Act of 1976
Resource Conservation and Recovery Information System
RCRA Facility Assessment

RCRA Facility Investigation

Remedial Investigation (CERCLA)

“Superfund Amendments and Reauthorization Act of 1986

Soil Conservation Service

Safe Drinking Water Act

Superfund Enforcement Tracking System
Section Seven Tracking System

Solid Waste Facilities / Landfills

“Topologically Integrated Geographic Encoding and Referencing System

Toxic Release Inventory
Toxic Substances Control Act
Treatment, Storage, or Disposal Facility

"U.S. Department of Agriculture

U.S. Geological Survey
Underground Storage Tank

"Wastewater Treatment Plant

"Report ID: 2276-7101
Date of Report: April 3, 2001
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APPENDIX H

IDNR Permission Letters for Macroinvertebrate Sampling



Frank O’Bannion, Govern
Larry D. Macklin, Director

Indizna Oepartment of Naiural Resources
RECD MAY 22 2001

Date: 14 May, 2001

Name: Jason C. Hignite
Address: Sagamore Environmental Services
City, State Zip: 8002 Caslleway Drive, Suite 104, Indianapolis, IN 46250

THIS PERMIT EXPIRES DECEMBER 31, 2001

This is your authorization to research/collect Macroinvertebrates
Whitewater State Park according to the following conditions:

1. All responsibility for personal injury or damage 10 any state propefty whicn may occur will be assumed
directly by you. '

2. You are exempt from paying the entrance gato foe when exercising the use of this permnit. No other fee
waiver or uses are authorized by this permit and conditions of this pemnit.

3. The collecting will ba done at times, if possible, where such collecting cannot be observed by other park
visitors. The permit does not authorize collecting from the nature preserves located within the Indiana
State Parks.

4. Befors going to the park, it is your responsibility to write or call the property manager to be sure that an
authorized rep ive will be ilable to meet with you upon your arrival to the property befcre
your study is commenced.

5. No specimen of fiora, fauna, water, mineral or artifact may be disturbed or removed from the properties,
except as authorized herein. :

6. The Division of State Parks & Reservoirs is to receive a complete report which lists_in detail the resuits
of your study. If this information is used in any published repart, a copy rmust be sent to the Division of
State Parks & Reservoirs office upon publication.

7. This letter of authorization must be carried with you at all times for the purpose stated in this permit and
may not be reproduced by any means.

B. The authority for this permit may be terminated at any time at the discretion of this office.

9. Being aware of the nature and potential hazards of your activity, you do hereby release and hold harmless
the State of Indiana, its officers, agents and employees from any and all liability for death, injury or toss
or damage to property incurred in connection with the use of this permit,

10. Special Conditions: Study to take place in Silver Creek within the boundaries of Whitewater State Park.
Only specimeans needed for identification are to be collected.

It is understood that you will exercise extreme care in the use of this permit in order to preserve the existing

flora, fauna, artifact, water or mineral found within the state p%

éerald J. Pagac, D?e‘f* a

Division of State Parks &/ Reservoirs
402 W. Washington St., Rm. W298
Indianapolis, IN 46204

GJP/jag
701-242
ccl

An Equal Opportunity Employer
Printéd on Recycled Paper




Frank O'Bannon, Govet
Larry D, Mackiin, Direct

indiana Department of Natural Rescurces

Jason Hignite,

This letter is a written verification of the verbal approval given in June 2001 by Robert Felix,
property manager, to Jason Hignite, Sagamore Environmental, to collect maroinvertibrates on the
Brookville Reservoir property within the Hanna Creek watershed.

Lo 4Y

Vernon Gillum
Assistant Manager

An Equal Opportunity Employer
Printed on Recycied Paper
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Laboratory Report: High Flow



HOOSIER MICROBIOLOGICA

H\ L

T ¥ Testing '« Research « Consulting
Sample: 52822
June 5, 2001

Mr. Jason Hignite

Sagamore Environmental Services
8002 Castleway Dr. Suite 104
Indianapolis, IN 46250

RE: PWS ID#: Unavailable
Union Co. SWCD-00-0681M
#1

Silver & Hanna's Creeks Watersheds
Unavailable

'Dear Mr. Hignite:

The following are the resuit(s) of the test(s) performed on the sample(s) reoelved at HML, Inc. at 12:40 PM
05/18/2001, and collected at 10:06 AM, 05/18/2001:

TEST - METHOD "RESULT "MDL* Date Complete
Nitrogen, total (Kjeldahl)-351.4 0.3 mg/L 1.0 mgiL " 06/01/2001
Nitrogen, nitrate-SM 4500-NO3-D 27 mg/L 0.1 mg/. 05/21/2001
Nitrogen, Nitrite-SM 4500-NO2-B 0.1 mg/lL 0.01 mg/t. 05/21/2001
Nitrogen, ammonia-350.3 0.2 mg/lL 0.1 mg/L 05/25/2001
Phosphate, Ortho-EPA365.2 0.3 mg/L. 0.1 mg/L 05/21/2001
Phosphate-365.2 0.4 mg/L 0.3 mglL 05/22/2001
Turbidity-EPA180.1 TONTU . 1 NTU 05/18/2001
Fecal Coliform-SM9222D (MF) 7,000 cfu/100 mi 10 ¢fu/100 mL 05/19/2001

*Minimum Detection Level
This testing was completed by J.E. and P.H. Please feel free to contact us if we can be of further service to you.
Sincerely

Dvold Q.. Hendlu ceoy 'SP

Donald A. Hendrickson, Ph.D.
President - Microbiologist
Chemistry Lab #C-18-01
Microbiological Lab #M-18-03

DAH/skp

'912 West McGalliard, Muncie, IN 47303-1702 Phone: (765) 288-1124 Fux:(765) 288-8378
E-mail: 102255.152@compuserve.com Web Site: hiip:/fwww.kmlcom

‘Page: 1




HOOSIER MICROBIOLOGICAL

V1 &

T A ~ Testing '« Research « Consulting
Sample: 52823
June 5, 2001

Mr. Jason Hignite

Sagamore Environmental Services
8002 Castleway Dr. Suite 104
Indianapolis, IN 46250

RE: PWS iD#: Unavailable
Union Co. SWCD-00-0681M
#2

Silver & Hanna's Creeks Watersheds
Unavailable

Dear Mr. Hignite

The following are the result(s) of the test(s) performed on the sampie(s) recerved atHML, 1c. at 12: 40 PM,
05/18/2001, and collected at 10:18 AM, 05/18/2001:

|TEST - METHOD "RESULT "MDL* "Date Complete
Nitrogen, tatal (Kjeldahl)-351.4 1.9 mglL 1.0 mglL 06/01/2001
Nitrogen, nitrate-SM 4500-NO3-D 26 mg/lL 0.1 mgiL 05/21/2001
Nitrogen, Nitrite-SM 4500-NO2-B 0.2mg/L 0.01 mgl. 052112001
Nitrogen, ammonia-350.3 0.3 mg/lL 0.1 mg/L 05/25/2001
Phosphate-365.2 0.6 mg/L 0.3 mgi_ 05/21/2001
Phosphate, Ortho-EPA365.2 0.6 mg/L 0.1 mgiL 05/22/2001
Turbidity-EPA180.1 47 NTU 1NTU 05/18/2001
Fecal Coliform-SM8222D (MF) 10,000 cfw/100 mL 10 cfw/100 mL 05/19/2001

*Minimum Detection Level
This testing was completed by J.E. and P.H. Please feel free to contact us if we can be of further service to you
Sincerely.

Trwotc G- Hemd/\/&d@ém

Donald A. Hendrickson, Ph.D.
President - Microbiologist
Chemistry Lab #C-18-01
Microbiological Lab #M-18-03

DAH/skp

"912 West McGalliard, Muncie, IN 47303-1702 Phone: (765) 288-1124 Fax:(765) 288-8378

“Page: 1
E-mail: 102255.152@compuserve.com Web Site: http://www.hml.com
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“Sample: 52824
June 5, 2001

Mr. Jason Hignite

Sagamoare Environmental Services
8002 Castleway Dr. Suite 104
Indianapolis, IN 46250

'RE: PWS ID#: Unavailable
Union Co. SWCD-00-0681M
#3

Silver & Hanna's Creeks Watersheds
Unavailable

"Dear Mr. . Hignite:

“The following are the result(s) of the test(s) performed on the sample(s) recelved at HML, Inc. at 12:40 PM.
05/18/2001, and collected at 10:45 AM, 05/18/2001:

"TEST - METHOD 'RESULT ‘MDL* "Date Complete
Nitrogen, total (Kjeldahi)-351.4 0.9 mglL 1.0 mg/L 06/01/2001
Nitrogen, nitrate-SM 4500-NO3-D 28 mgit 0.1 mg/L. 05/21/2001
Nitrogen, Nitrite-SM 4500-NO2-B 0.2mgl. 0.01 mgiL 05/21/2001
Nitrogen, ammonia-350.3 0.3 mgL 0.1 mg/lL 05/25/2001
Phosphate-365.2 0.6 mglL 0.3 mg/L 0512212001
Phosphate, Ortho-EPA365.2 0.5mgit 0.1 mg/L 05/21/2001
Turbidity-EPA180.1 60 NTU 1NTU 05/18/2001
Fecal Coliform-SM9222D (MF) 4,000 cfu/100 mL 10 cfu/100 ml 05/19/2001

*Minimum Detection Leve!
“This testing was completed by 'E. and P.H. Please feel free to contact us if we can be of further service to you.
“Sincerely,

Tonalol (). H%McLéaﬂlgkp

Donald A. Hendrickson, Ph.D.
President - Microbiologist
Chemistry Lab #C-18-01
Microbiological Lab #M-18-03

"DAH/skp

"912 West McGalliard, Muncie, IN 47303-1702 Phone: (765) 288-1124 Fax:(765) 288-8378
E-muail: 102255.152@compuserve.com Web Site: hitp://www.hmLcom

“Page: 1
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Sample: 52825
June 5, 2001

Mr. Jason Hignite

Sagamore Environmental Services
8002 Castleway Dr. Suite 104
Indianapoiis, IN 46250

|RE: PWS ID#: Unavailable
Union Co. SWCD-00-0681M
#4

Silver & Hanna's Creeks Watersheds
Unavailable

Dear Mr. Hignite

The following are the result(s) of the test(s) performed on the sampie(s) recelved at HML, Inc. at 12:40 PM
05/18/2001, and collected at 9:50 AM, 05/18/2001:

JEST - METHOD "RESULT ‘MDL* "Date Complete
Nitrogen, total (Kjeldahl)-351.4 0.3 mgi. 1.0 mg/lL 06/01/2001
Nitrogen, nitrate-SM 4500-NO3-D 33 mg/lL 0.1 mgiL 05/21/2001
Nitrogen, Nitrite-SM 4500-NO2-B 0.1 mgiL 0.01 mg/L 05/21/2001
Nitrogen,-ammonia-350.3 0.3 mgfl 0.1mglL 05/25/2001
Phosphate-365.2 1.1 mg/L 0.3 mglL 05/22/2001
Phosphate, Ortho-EPA365.2 0.9 mg/iL 0.1 mg/L 05/21/2001
Turbidity-EPA180.1 61 NTU 1NTU 05/18/2001
Fecal Coliform-SM9222D (MF) 5,000 chy/100 mL 10 ¢f/100 mt 05/19/2001

*Minimum Detection Level
This testing was completed by J.E. and P.H. Please feel free to contact us "we can be of further service to you.
Sincerely,

“Dowold a chim/w

Donald A. Hendrickson, Ph.D.
President - Microbiologist
Chemistry Lab #C-18-01
Microbiological Lab #M-18-03

DAH/skp

912 West McGalliard, Muncie, IN 47303-1702 Phone: (765) 288-1124 Fax:(765) 288-8378  “page:
E-mail: 102255.152@compuserve.com Web Site: http://www.hml.com
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Sample: 52826
June 5, 2001

Mr. Jason Hignite

Sagamore Environmental Services
8002 Castleway Dr. Suite 104
Indianapolis, IN 46250

RE: PWS ID#: Unavailabie
Union Co. SWCD-00-0681M
#5

Silver & Hanna's Creeks Watersheds
Unavailable

Dear Mr. Hignite:

The following are the result(s) of the test(s) performed on the sample(s) recelved at HML, Inc. at 12:40 PM.
05/18/2001, and collected at 9:38 AM, 05/18/2001:

TEST - METHOD 'RESULT ‘MDL* Date Complete
Nitrogen, total (Kjeldahl)-351.4 0.3 mgiL "06/01/2001
Nitrogen, nitrate-SM 4500-NO3-D 37 mgil. 05/21/2001
Ni , Nitrite-SM 4500-NO2-B 0.1 mgiL 05/21/2001
Nitrogen,-ammonia-350.3 0.3 mg/L. 05/25/2001
Phosphate-365.2 0.4 mgiL 05/22/2001
Phosphate, Ortho-EPA365.2 0.4 mgi 05/21/2001
Turbidity-EPA180.1 18 NTU 05/18/2001
Fecal Coliform-SM8222D (MF) 6,000 cfu/100 mL 05/1972001

*Minimum Detection Level
This testing was completed by J.E. and P.H. Please feel free to contact us if we can be of further service to you
Sincerely .
E ) 5

“Dovodd () ”W uck ‘o ISKF
Donald A. Hendrickson, Ph.D.
President - Microbiclogist
Chemistry Lab #C-18-01
Microbiological Lab #M-18-03

DAH/skp

"912 West McGalliard, Muncie, IN 47303-1702 Phone: (765) 288-1124 Fax:(765) 288-8378
E-mail: 102255.152@compuserve.com Web Site: http:/fwww.hml.com

“Page: 1
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Sample: 52827
June 5, 2001

Mr. Jason Hignite

Sagamore Environmental Services
8002 Castleway Dr. Suite 104
indianapolis, IN 46250

RE: PWS ID#: Unavailable
Union Co. SWCD-00-0681M
#5

Silver & Hanna's Creeks Watersheds
Unavailable

Dear Mr. Hignite:

The following are the result(s) of the test(s) performed on the sample(s) received at HML, Inc. at 12:40 PM
05/18/2001, and collected at 9:05 AM, 05/18/2001: E

TEST - METHOD RESULT 'MDL* Date Complete
Nitrogen, total (Kjeldahl)-351.4 2.8 mglL 1.0 mg/lL '06/01/2001
Nitrogen, nitrate-SM 4500-NO3-D 19 mg/L 0.1 mg/L 05/21/2001
Nitrogen, Nitrite-SM 4500-NO2-B 0.2 mg/L 0.01 mg/L 05/21/2001
Nitrogen, ammonia-350.3 0.4 mgiL 0.1 mg/L 05/25/2001
Phosphate-365.2 1.1 mgl 0.3 mg/L 05/22/2001
Phosphate, Ortho-EPA365.2 1.0mgiL 0.1 mgiL 05/21/2001
Turbidity-EPA180.1 101 NTU 1NTU 05/18/2001
Fecal Coliform-SM9222D (MF) 50,000 cfu/100 mL. 10 cfw/160 mL 05/19/2001

*Minimum Detection Level

This testing was completed by J.E. and P.H. Please feel free to contac! s ~we can be of further service to you
Sincerely, .

Donald A. Hendrickson, Ph.D.

President - Microbiologist

Chemistry Lab #C-18-01

Microbiological Lab #M-18-03

DAH/skp

‘912 West McGalliard, Muncie, IN 47303-1702 Phone: (765) 288-1124 Fax:(765) 288-8378 “Page.
E-mail: 102255.152@compuserve.com Web Site: http://www.hml.com
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Sample: 52828
June 5, 2001

Mr. Jason Hignite

Sagamore Environmental Services
8002 Castleway Dr. Suite 104
Indianapolis, IN 46250

RE: PWS ID# Unavaitable
Union Co. SWCD-00-0681M
#7
Silver & Hanna's Creeks Watersheds
Unavailable

Dear Mi "Hignite:

The following are the result(s) of the test(s) performed on the sample(s) recelved at HML, Inc. at 12:40 PM
056/18/2001, and collected at 9:30 AM, 05/18/2001:

TEST - METHOD 'RESULT >MD£ "Date Complete
Nitrogen, total (Kjeldaht)-351.4 1.0 mgiL 06/01/2001
Nitrogen, nitrate-SM 4500-NO3-D 0.1 mgiL 05/21/2001
Nitrogen, Nitrite-SM 4500-NO2-8 0.01 mgiL 05/21/2001
Nitrogen, ammonia-350.3 0.1 mg/. 05/25/2001
Phosphate-365.2 0.3 mg/L. 05/22/2001
Phosphate, Ortho-EPA365.2 0.1 mg 05/21/2001
Turbidity-EPA180.1 1NTU 05/18/2001

Fecal Coliform-SM9222D (MF) 10 cfu/100 mL 05/19/2001
*Minimum Detection Level ’

This testing was completed by J.E. and P.H. Please feel free to contact us if we can be of further service to you.
Sincerely

Dot Q- Herduicdksor [o 0

Donald A. Hendrickson, Ph.D.
President - Microbiologist
Chemistry Lab #C-18-01
Microbiclogical Lab #M-18-03

DAH/skp

"912 West McGalliard, Muncie, IN 47303-1702 Phone: (765) 288-1124 Fax:(765) 288-8378
E-mail: 102255.152@compuserve.com Web Site: http://www.hml.com

‘Page: 1
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Sample: 52829 )
June 5, 2001

Mr. Jason Hignite

Sagamore Environmental Services
8002 Castleway Dr. Suite 104
Indianapolis, IN 46250

(RE: PWS ID#: Unavailable
Union Co. SWCD-00-0681M
#8
Silver & Hanna's Creeks Watersheds
Unavailable

Dear Mr. Hignite:

The following are the result(s) of the test(s) performed on the sample(s) recelved at HML nc. at 12:40 PM,
05/18/2001, and collected at 9:25 AM, 05/18/2001:

TEST - METHOD "RESULT ‘MDL* "Date Complete
Nitrogen, total (Kjeldahl)-351.4 1.5 mg/lL 1.0 mglL 06/01/2001
Nitrogen, nitrate-SM 4500-NO3-D 23 mglL 0.1 mgiL 05/21/2001
Nitrogen, Nitrite-SM 4500-NO2-B 0.1 mg/L 0.0t mg/L. 05/21/2001
Nitrogen, ammonia-350.3 0.2 mgL 0.1 mg/L 05/25/2001
Phosphate-365.2 0.5 mg/L. 0.3 mglL 05/22/2001
Phosphate, Ortho-EPA365.2 0.4 mgiL 0.1 mgiL 05/21/2001
Turbidity-EPA180.1 81NTU 1NTU 05/18/2001
Fecal Coliform-SM9222D (MF) 10,000 cfu/100 mi 10 cfu/100 mL 05/19/2001

*Minimum Detection Level
This testing was completed by E. and P.H. Please feel free to contact us if we can be of further service to you
Sincerely, )

Donald A HemeuJLSOr}

Donald A. Hendrickson, Ph.D.
President - Microbiologist
Chemistry Lab #C-18-01
Microbiological Lab #M-18-03

DAH/skp

'912 West McGalliard, Muncie, IN 47303-1702 Phone: (765) 288-1124 Fax:(765) 288-8378
E-mail: 102255.152@compuserve.com Web Site: http://www.hmi.com

“Page: 1




HOOSIER MICROBIOLOGICAL

H\ Lz

o = v Testing Research Consulting

LA
Sample: 52830
June 5, 2001

Mr. Jason Hignite

Sagamore Environmental Services
8002 Castleway Dr. Suite 104
Indianapolis, IN 46250

RE: PWS ID#: Unavailable
Union Co. SWCD-00-0681M
#9

Silver & Hanna's Creeks Watersheds
Unavailable

Dear Mr. Hignite:

The following are the result(s) of the test(s) performed on the sample(s) received at HML, Inc. at 12:40 PM
05/18/2001, and collected at 8:55 AM, 05/18/2001: .

TEST - METHOD RESULT MDL* Date Complete
Nitrogen, total (Kjeldahi)-351.4 1.0 mg/L 06/01/2001
Nitrogen, nitrate-SM 4500-NO3-D 0.1 mg/L 05/21/2001
Nitrogen, Nitrite-SM 4500-NO2-B 0.01 mg/L 05/21/2001
Nitrogen, ammonia-350.3 0.1 mg/L 05/25/2001
Phosphate-365.2 0.3 mg/iL 05/22/2001
Phosphate, Ortho-EPA365.2 0.1 mgiL 057212001
Turbidity-EPA180.1 1NTU 05/18/2001
Fecal Coliform-SM9222D (MF) 10 cfu/100 m 05/19/2001

*Minimum Detection Level
This testing was completed by J.E. and P.H. Please feel free to contac! 1s if we can be of further service to you
Sincerely

Donald A. Hendrickson, Ph.D.
President - Microbiologist
Chemistry Lab #C-18-01
Microbiological Lab #M-18-03

DAH/skp

'912 West McGalliard, Muncie, IN 47303-1702 Phone: (765) 288-1124 Fax:(765) 288-8378 - Page: 1

E-mail: 102255.152@compuserve.com Web Site: hittp:/fwww.hml.com
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Sample: 52831
June 5, 2001

Mr. Jason Hignite

Sagamore Environmental Services
8002 Castleway Dr. Suite 104
Indianapolis, IN 46250

RE: PWS ID#: Unavailable
Union Co. SWCD-00-0681M
#10
Silver & Hanna's Creeks Watersheds
Unavailable

Dear Mr. Hignite:

The following are the result(s) of the test(s) performed on the sample(s) recelved at HML, Inc. at 12:40 PM
05/18/2001, and collected at 8:45 AM, 05/18/2001:

TEST - METHOD ‘RESULT MDL* " Date Complete
Nitrogen, total (Kjeldaht)-351.4 “1.0mglL 06/01/2001
Nitrogen, nitrate-SM 4500-NO3-D 0.1 mgiL 0572112001
Nitrogen, Nitrite-SM 4500-NO2-B 0.01 mg/L. 05/21/2001
Nitrogen, ammonia-350.3 Q.1 mg/L 05/25/2001
Phosphate-365.2 0.3 mg/L 05/22/2001
Phosphate, Ortho-EPA365.2 0.1 mg/L 05/21/2001
Turbidity-EPA180.1 1NTU 05/18/2001
Fecal Coliform-SM8222D (MF) 10 cfuw/100 mL 05/19/2001

*Minimum Detection Level

This testing was completed by J.E. and P.H. Please feel free to contact us if we can be of further service to you
Sincerely,

Tonakd QL Hevdbuicbson [skP

Donald A. Hendrickson, Ph.D.

President - Microbiologist

Chemistry Lab #C-18-01

Microbiological Lab #M-18-03

DAH/skp

912 West McGalliard, Muncie, IN 47303-1702 Phone: (765) 288-1124 Fax:(765) 288-8378 - Page.
E-mail: 102255.152@compuserve.com Web Site: hitp://www.hml.com
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APPENDIX |

Laboratory Report: Low Flow



[Hoosxan MICROBIOLOGICAL

<JVIE

Sample: 60924
October 9, 2001

S ® v Testing « Research Consulting

Mr. Jason Hignite

Sagamore Environmental Services
8002 Castleway Dr. Suite 104
Indianapolis, IN 46250

RE: PWS ID# Unavailable
Silver Creek & Hanna's Creek-00-0681M
Point 2 low flow
Unavailable
Unavailable

Dear Mr. Hignite:

The following are the result(s) of the test(s) performed on the sample(s) received at HML, Inc. at 3:45 PM,
09/17/2001, and collected at 1:40 PM, 09/17/2001:

TEST - METHOD 'RESULT ‘MDL* ‘Date Complete
Nitrogen, nitrate-SM 4500-NO3-D . 8.6 mglL 0.1 mgiL 09/20/2001
Nitrogen, Nitrite-SM 4500-NO2-B 0.01 mgi 0.0t mg/L 09/18/2001
Nitrogen, total (Kjeldahl)-351.4 0.8 mgiL 1.0 mg/lL 10/05/2001
Nitrogen, ammonia-350.3 0.4 mgit 0.1 mgL 09/21/2001
Phosphorus-200.7 <0.1 mg/L 0.1 mgi. 10/01/2001
Phosphate, Ortho-EPA365.2 <0.1 mglL 0.1 mg/l_ 09/19/2001
Fecal Coliform-SM9222D (MF) 180 cfw/100mL 10 cfu/100 mL 09/18/2001
Turbidity-EPA180.1 0.6 NTU 0.1 NTU 09/27/2001
Phosphate-365.2 0.2 mgL 0.1 mg/L 09/26/2001

*Minimum Detection Level

This testing was completed by K.N. and D.B. and P.H. Please feel free to contact us if we can be of further service
to you.

Sincerely,

Conald Q. wad/uckm[

Donald A. Hendrickson, Ph.D.
President - Mlcroblologlst
Chemistry Lab #C-18-01
Microbiological Lab #M-18-03

DAH/skp

‘912 West McGalliard, Muncie, IN 47303-1702 Phone: (765) 288-1124 Fax:(765) 288-8378 - Page: 1
E-mail: 102255.152@compuserve.com Web Site: http://www.hml.com
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Sample: 60925
October 9, 2001

Mr. Jason Hignite

‘Sagamore Environmental Services
8002 Castleway Dr. Suite 104
Indianapolis, IN 46250

RE: PWS ID#: Unavailable .
Silver Creek & Hanna's Creek-00-0681M
Point 3 low flow
Unavailable
Unavailable

Dear Mr. Hignite:

The following are the result(s) of the test(s) performed on the sample(s) received at HML, Inc. at 3:45 PM,
09/17/2001, and collected at 1:50 PM, 09/17/2001:

TEST - METHOD "RESULT ‘MDL* "Date Complete
Nitrogen, nitrate-SM 4500-NO3-D 9.4 mglL 0.1 mg/L © 09720/2001
Nitrogen, Nitrite-SM 4500-NO2-B <0.01 mg/L 0.01 mg/L 09/18/2001

gen, total (Kjeldahl)-351.4 0.9 mg/L 1.0 ma/l. 10/05/2001
Nitrogen, ammonia-350.3 0.2 mg/lL 0.1 mg/L 09/21/2001
Phosphorus-200.7 <0.1 mg/L 0.1 mg/L 10/01/2001
|Phosphate, Ortho-EPA365.2 <0.1 mg/L. 0.1 mg/L 09/19/2001
Fecal Coliform-SM9222D (MF) ) 380 cfu/100mL 10 cfw/100 mL 09/18/2001
Turbidity-EPA180.1 0.5NTU 0.1 NTU 09/27/2001
Phosphate-365.2 0.2 mgL 0.1 mg/l. 09/26/2001

*Minimum Detection Level

This testing was completed by K.N. and D.B. and P.H. Please feel free to contact us if we can be of further service
to you.

Sincerely,

Donab Q- Lomdouck son ISKP

Donald A. Hendrickson, Ph.D.
President - Microbiologist
Chemistry Lab #C-18-01
Microbiological Lab #M-18-03

DAH/skp

"912 West McGalliard, Muncie, IN 47303-1702 Plone: (765) 288-1124 Fax:(765) 288-8378
E-mail: 102255.152@compuserve.com Web Site: http://www_hml.com

“Page: 1
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Sample: 60926
October 8, 2001

Testing « Research « Consulting

Mr. Jason Hignite

Sagamore Environmental Services
8002 Castleway Dr. Suite 104
Indianapolis, IN 46250

RE: PWS ID#: Unavailable
Silver Creek & Hanna's Creek-00-0681M
Point 4 low flow
Unavailable
Unavailable

Dear Mr. Hignite:

The following are the resuit(s) of the test(s) performed on the sample(s) received at HML, Inc. at 3:45 PM,
09/17/2001, and collected at 1:00 PM, 09/17/2001:

TEST - METHOD ‘RESULT “MDL* ‘Date Complete
Nitrogen, nitrate-SM 4500-NO3-D 11 malL 0.1 mgiL 09/20/2001
Nitrogen, Nitrite-SM 4500-N0O2-B 0.01 mgiL 0.01 mgi. 09/18/2001
Nitrogen, total (Kjeldahl)-351.4 0.4 mg/L 1.0 mg/L 10/05/2001
|Nitrogen,.ammonia-350.3 0.1 mgiL 0.1 mg/L 09/21/2001
Phosphorus-200.7 <0.1 mgil. 0.1 mg/t. 10/01/2001
Phosphate, Ortho-EPA365.2 <0.1 mg/L 0.1 mg/L 09/19/2001
Fecal Coliform-SM9222D (MF) 360 cfu/100mL 10 cfw/100 mL 09/18/2001
Turbidity-EPA180.1 0.9NTU 0.1NTU 09/27/2001
Phosphate-365.2 0.4 mgiL 0.1 mgiL 09/26/2001

*Minimum Detection Level

This testing was completed by K.N. and D.B. and P.H. Please feel free to contact us if we can be of further service
to you.

Sincerely,
Dowaed Q. dmu&sm/m;
Donald A. Hendrickson, Ph.D.

President - Microbiologist
Chemistry Lab #C-18-01
Microbiological Lab #M-18-03

DAH/skp

'912 West McGalliard, Muncie, IN 47303-1702 Phone: (765) 288-1124 Fax:(765) 288-8378

"Page: 1
E-mail: 102255.152@compuserve.com Web Site: http://www.hml.com
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Sample: 60927
October 8, 2001

Testing « Research » Consulting

Mr. Jason Hignite

Sagamore Environmental Services
8002 Castleway Dr. Suite 104
Indianapolis, IN 46250

RE: PWS ID#: Unavailable
Silver Creek & Hanna's Creek-00-0681M
Point 5 low flow
Unavailable
Unavailable

Dear Mr. Hignite:

The following are the resul(s) of the test(s) performed on the sample(s) received at HML, Inc. at 3:45 PM,
09/17/2001, and collected at 12:55 PM, 09/17/2001:

TEST - METHOD 'RESULT ‘MDL* Date Complete
Nitrogen, nitrate-SM 4500-NO3-D 15 mgi 0.1 mgL 09/20/2001
Nitrogen, Nitrite-SM 4500-NO2-B 0.0t mgiL 0.01 mg/L. 09/18/2001
Nitrogen, total (Kjeldahl)-351.4 0.1 mgit 1.0 mg/L. 10/05/2001
Nitrogen,.ammonia-350.3 0.1 mg/. 0.1 mg/L 09/21/2001
Phosphorus-200.7 <0.1 mg/L 0.1 mg/L 10/01/2001
Phosphate, Ortho-EPA365.2 0.4 mg/L 0.1 mg/L 00/19/2001
Fecal Coliform-SM9222D (MF) 230 cfu/100mL 10 cfw100 mL 09/18/2001
Turbidity-EPA180.1 . 0.7 NTU 0.1 NTU 09/27/2001
Phosphate-365.2 0.5 mghL 0.1 mg/L 09/26/2001

*Minimum Detection Level

This testing was completed by K.N. and D.B. and P.H. Please feel free to contact us if we can be of further service
to you.

Sincerely,

Dovord O - Horgbuc ks kyp
Donald A. Hendrickson, Ph.D. X

President - Microbiologist
Chemistry Lab #C-18-01
Microbiological Lab #M-18-03

[DAH/skp

'912 West McGalliard, Muncie, IN 47303-1702 Phone: (765) 288-1124 Fax:(765) 288-8378
E-mail: 102255.152@compuserve.com Web Site: http://www.hml.com

-Page: 1
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Sample: 60928
October 9, 2001

Mr. Jason Hignite

Sagamore Environmental Services
8002 Castleway Dr. Suite 104
Indianapolis, IN 46250

RE: PWS |D#: Unavailable

Silver Creek & Hanna's Creek-00-0681M
Point 6 low flow

Unavailable

Unavailable

Dear Mr. Hignite:

The following are the result(s) of the test(s) performed on the sample(s) received at HML, Inc. at 3:45 PM,
09/17/2001, and collected at 2:05 PM, 09/17/2001:

TEST - METHOD ‘RESULT ‘MDL* "Date Complete
Nitrogen, nitrate-SM 4500-NO3-D 5.4 mglL 0.1 mgiL 0072012001
Nitrogen, Nitrite-SM 4500-NO2-B 0.02 mg/L 0.01 mg/l 09/18/2001
Nitrogen, total (Kjeldahl)-351.4 0.2 mg/L 1.0 mg/L 10/05/2001
Nitrogen, ammonia-350.3 0.2 mg/L. 0.1 mgL 09/21/2001
Phosphorus-200.7 <0.1 mg/L 0.1t mg/L 10/01/2001
Phosphate, Ortho-EPA365.2 0.2 mgh 0.1 mg/L 09/19/2001
Fecal Coliform-SM9222D (MF) 1810 cfu/100mL 10 /100 mL 09/18/2001
Turbidity-EPA180.1 29.8 NTU 0.1 NTU 09/27/2001
Phosphate-365.2 0.6 mg/L 0.1 mg/iL 09/26/2001

*Minimum Detection Level

This testing was completed by K.N. and D.B. and P.H. Please feel free to contact us if we can be of further service
to you.

| Sincerely,

Dovadd G - Homoluicksen

Donald A. Hendrickson, Ph.D. } 6‘00
President - Microbiologist

Chemistry Lab #C-18-01

Micrabiological Lab #M-18-03

[ DAH/skp

"912 West McGalliard, Muncie, IN 47303-1702 Phone: (765) 288-1124 Fax:(765) 288-8378 “Page: 1
E-mail: 102255.152@compuserve.com Web Site: http://www.hml.com
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Sample: 60929
October 9, 2001

Mr. Jason Hignite

Sagamore Environmental Services
8002 Castleway Dr. Suite 104
Indianapolis, IN 46250

RE: PWS iD#: Unavailable
Silver Creek & Hanna's Creek-00-0681M
Poaint 7 low flow
Unavailable
Unavailable

Dear Mr. Hignite:

The following are the result(s) of the test(s) performed on the sample(s) received at HML, Inc. at 3:45 PM,
09/17/2001, and collected at 2:00 PM, 09/17/2001:

TEST - METHOD 'RESULT ‘MDL* Date Complete
Nifrogen, nitrate-SM 4500-NO3-D 6.8 mgit. 0.1 mgiL 09/20/2001
Nitrogen, Nitrite-SM 4500-NO2-B 0.01 mg/L 0.01 mg/L 09/18/2001
Nitrogen, total (Kjeldahl)-351.4 0.2 mg/L 1.0mgL 10/05/2001
Nitrogen, ammonia-350.3 0.2 mg/L 0.1 mg/L 09/21/2001
Phosphorus-200.7 0.1 mg/L. 0.1 mgL 10/01/2001
Phosphate, Ortho-EPA365.2 0.4 mg/L 0.1 mg/L 09/19/2001
Fecal Coliform-SM8222D (MF) 500 cfu/100mL 10 cfu/100 mL 09/18/2001
Turbidity-EPA180.1 3.2NTU 0.1 NTU 09/27/2001
Phosphate-365.2 0.5mg/L 0.1 mg/l. 09/26/2001

*Minimum Detection Level

This testing was completed by K.N. and D.B. and P.H. Please feel free to contact us if we can be of further service
to you.

Sincerely,

TDowalel 0. Hoadhuckson

Donald A. Hendrickson, Ph.D. , aﬁp
President - Micrabiologist

Chemistry Lab #C-18-01

Microbiological Lab #M-18-03

DAH/skp

"912 West McGalliard, Muncie, IN 47303-1702 Phone: (765) 288-1124 Fax:(765) 288-8378
E-mail: 102255.152@compuserve.com Web Site: http://www.hml.com

-Page: 1
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Sample: 60930
October 9, 2001

Testing - Research « Consulting

Mr. Jason Hignite

Sagamore Environmental Services
8002 Castieway Dr. Suite 104
Indianapotis, IN 46250

RE: PWS ID#: Unavailable
Silver Creek & Hanna's Creek-00-0631M
Point 8 low flow
Unavailable
Unavailable

Dear Mr. Hignite;

The following are the result(s) of the test(s) performed on the sample(s) received at HML, Inc. at 3:45 PM,
09/17/2001, and collected at 12:20 PM, 09/17/2001:

TEST - METHOD RESULT MDL* Date Complete
Nitrogen, nitrate-SM 4500-NO3-D 3.1mgl 0.1 mg/t 0972072001
Nitragen, Nitrite-SM 4500-NO2-B 0.01 mgl. 0.01 mgiL 09/18/2001
Nitrogen, total (Kjeldahi}-351.4 0.3 mgil. 1.0 mg/L 10/05/2001
Nitrogen, ammonia-350.3 0.2mglL 0.1 mgh 09/21/2001
Phosphorus-200.7 0.1 mgl 0.1 mglL. 10/01/2001
Phosphate, Ortho-EPA365.2 0.1 mgiL 0.1 mg/L 09/19/2001
Fecal Coliform-SM3222D (MF) 290 cfu/100mL 10 cfuf100 mL 09/18/2001
Turbidity-EPA180.1 2.8NTU 0.1 NTU 08/27/2001
Phosphate-365.2 0.4 mg/L. 0.1 mgnL . 09/28/2008
*Minimum Detection Level

This testing was completed by K.N. and D.B. and P.H. Please feel free to contact us if we can be of further service
to you.

Sincerely,

Dovord Q. Hemoliickson oo

Donald A. Hendrickson, Ph.D.
President - Micrabiologist
Chenmistry Lab #C-18-01
Microbiological Lab #M-18-03

DAH/skp

912 West McGalliard, Muncie, IN 47303-1702 Phone: (765) 288-1124 Fax:(765) 288-8378 Page: 1
E-mail: 102255.152@ ve.com_Web Site: htip:/fwww.hml.com
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'Sample: 60931
Qctober 9, 2001

o = v Testing « Research « Consulting

Mr. Jason Hignite

Sagamore Environmental Services
8002 Castieway Dr. Suite 104
Indianapolis, IN 46250

RE: PWS ID#: Unavailable o
Silver Creek & Hanna's Creek-00-0681M
Point 9 low flow
Unavailable
Unavailable

(Dear Mr. Hignite:

The following are the result(s) of the test(s) performed on the sample(s) received at HML, Inc. at 3:45 PM,
09/17/2001, and collected at 12:30 PM, 08/17/2001:

TEST - METHOD 'RESULT ‘MDL* Date Complete
Nitrogen, nitrate-SM 4500-NO3-D g 4.7 mg/L. 0.1 mght 09/20/2001
Nitrogen, Nitrite-SM 4500-NO2-B 0.02 mg/L 0.01 mg/L. 09/18/2001
Nitrogen, total (Kjeldahl)-351.4 0.4 mglL 1.0 mglL 10/05/2001
Nitrogen, ammonia-350.3 0.3 mgiL 0.1 mg 09/21/2001
Phosphorus-200.7 <0.1 mg/L 0.1 mglL 10/01/2001
Phosphate, Ortho-EPA365.2 0.2 mg/l 0.1 mg/L 09/19/2001
Fecal Coliform-SM9222D (MF) 990 cf/100mL 10 cfu/100 mL 09/18/2001
Turbidity-EPA180.1 4.3 NTU 0.1 NTU 09/27/2001
Phosphate-365.2 0.3 mgiL 0.1 mg/L 09/26/2001

*Minimum Detection Level
This testing was completed by K.N. and D.B. and P.H. Please feel free to contact us if we can be of further service
to you.

Sincerely,

Donald A. Hendrickson, Ph.D.
President - Microbiologist
Chemistry Lab #C-18-01
Microbiological Lab #M-18-03

DAH/skp

"912 West McGalliard, Muncie, IN 47303-1702 Phone: (765) 288-1124 Fax:(765) 288-8378 “Page: 1
E-mail: 102255.152@compuserve.com Web Site: http://www.hml.com
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 Sample: 60932
October 9, 2001

Mr. Jason Hignite

Sagamore Environmental Services
8002 Castieway Dr. Suite 104
Indianapolis, IN 46250

RE: PWS ID#: Unavailable

Silver Creek & Hanna's Creek-00-0681M
Point 10 low flow

Unavailable

Unavailable

Dear Mr. Hignite:

The following are the result(s) of the test(s) performed on the sample(s) received at HML, Inc. at 3:45 PM,
09/17/2001, and collected at 12:40 PM, 09/17/2001:

TEST - METHOD 'RESULT ‘MDL* Date Complete
Nitrogen, nitrate-SM 4500-NO3-D 15 mg/L 0.1 mg/L 09/20/2001
Nitrogen, Nitrite-SM 4500-NO2-B 0.04 mg/L 0.01 mg/L 09/18/2001
Nitrogen, total (Kjeldahl)-351.4 0.2 mg/ 1.0 mg/L 10/05/2001
Nitrogen, ammonia-350.3 0.2 mg/L. 0.1 mg/L 09/21/2001
Phosphorus-200.7 <0.1 mg/L 0.1 mg/L 10/01/2001
Phosphate, Ortho-EPA365.2 0.1 mg/L 0.1 mg/L 09/19/2001
Fecal Coliform-SM9222D (MF) 8,000 cfu/100mL 10 cfw/100 mL 09/18/2001
Turbidity-EPA180.1 1.0NTU 0.1 NTU 09/27/2001
Phosphate-365.2 0.3 mg/L 0.1 mgiL . 09/26/2001

*Minimum Detection Level

This testing was completed by K.N. and D.B. and P.H. Please feel free to contact us if we can be of further service
to you.

Sincerely,

Powabd Q. LLMCL&;O\ /

Donald A. Hendrickson, Ph.D.
President - Mlcrobnolog|st
Chemistry Lab #C-18-01
Microbiological Lab #M-18-03

DAH/skp

"912 West McGalliard, Muncie, IN 47303-1702 Phone: (765) 288-1124 Fax:(765) 288-8378 - Page: 1
E-mail: 102255.152@compuserve.com Web Site: htip://www.hmlcom
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APPENDIX K

Macroinvertebrate Identification Report



‘Station 3
Taxa "Family Count "Remarks or common names
Annelida Hirudinidae 1 leech
Isopoda Asellidae 1 Aquatic sow bugs
Collembola — 1 Springtails
Ephemeroptera Baetidae 22 Mayflies
Heptogeniidae 2 Mayflies
Oligoneuridae 5 Mayflies (+1 pupa)
Odonata Calopterygidae 8 Damselflies
Hemiptera 0 -
Trichoptera "Hydropsychidae 140 Caddisflies
Psychomyiidae 2 Caddisflies
Coleoptera Elmidae 5 1 Riffle beetles
Haliplidae 3 A Crawling water beetles
Hydrophilidae 1 A Water scavenger beetles
Chrysomelidae 4 L Leaf beetles (semi aquatic)
Psephenidae 8 L Adults terrestrial, larvae aquatic
Diptera Chironomidae 7 L Midgeflies
Tabanidae 2 L Horseflies
Gastropoda Physidae 2 Snails
Station 4
Taxa “Family Count "Remarks or common names
Isopoda Asellidae 3 Aquatic sow bugs
Ephemeroptera Heptageniidae 6 Mayflies
Odonata Calopterygidae 1 Damselflies
Gomphidae 1 Dragonflies
Hemiptera Saldidae 1 True bugs
Trichoptera Hydropsychidae 10 Caddisflies
Coleoptera Elmidae 3 T Riffle beetles
Hydrophillidae 5 A Water scavenger beetles
Diptera Chironomidae 2 I Midgeflies
Tipulidae 1 L Craneflies
Gastropoda Physidae 1 Snails




Taxa
Turbellaria
Isopada
Collembola
Ephemeroptera

Odonata
Hemiptera
Trichoptera
Coleoptera

Diptera

Gastropoda

Taxa
Turbellaria
Isopada
Amphipoda
Ephemeroptera
Odonata

Hemiptera
Trichoptera
Coleoptera

Diptera

Gastropoda

"Family

"Baetidae

"Family

“Stratiomyidae

‘Station 5

"Count

[o—

Planariidae
Asellidae

w
o

Baetidae
Calopterygidae
Corixidae
Veliidae
Saldidae
Hydropsychidae
Polycentropodidae
Psychomyiidae
Elmidae

Elmidae
Hydrophilidae
Chironomidae
Chironomidae
Ceratopogonidae
Physidae

W3 N) it et t t QN W = N = N = SN N) e

"Station 6

’ Co\uut
Planaridae
Asellidae
Gammaridae
Heptageniidae
Calopterygidae
Coenagrionidae
Gomphidae
Gerridae
Hydropsychidea
Elmidae
Elmidae
Haliplidae
Chironomidae
Culicidae

o

.;;.—-.—-.—-o\.—u.—-;.&:-m.b'—wm-h—-

Physidae

e

r—‘r—‘;p.?..r—"

Remarks or common names

Planaria

Aquatic sow bugs
Springtails
Mayflies

Pupa

Damselflies
Water boatman

Broad-shouldered water striders

True bugs

Caddisflies

Caddisflies

Caddisflies

Riffle beetles

Riffle beetles

Water scavenger beetles
Midgeflies

Pupa

Snails

'Remarks or common names
Planaria
Aquatic sow bugs
Scuds
Mayflies
Damselflies
Damselflies
Dragonflies
Water striders
Caddisflies
Riffle beetles
Riffle beetles
Crawling water bectles
Midgeflies
Mosquitoes
Pupa mosquitoes
Soldierflies
Snails




Taxa
Ephimeroptera
Trichoptera
Coleoptera

Diptera

Taxa

Annelida
Ephemeroptera
Odonata

Trichoptera
Coleoptera

Diptera

‘Family

Baetidae
Hydropsychidae
Elimidae
Psephenidae
Chironomidae
Chironomidae
Tipulidae

Family

Hirudinidae
Baetidae
Heptageniidae
Calopterygidae
Coenagrionidae
Hydropsychidae
Elmidae
Elmidae
Chironomidae
Stratiomyidae

‘Station 7

"Count

— = N W N
—

‘Station 8

"Count

— et et N et

"Remarks or common names

Mayflies
Caddisflies

Riffle beetles
Riffle beetles
Midgeflies -
Pupa Midgeflies
Craneflies

'Remarks or common names

Leech
Mayflies
Mayflies
Damselflies
Damselflies
Caddisflies
Riffle beetles
Riffle beetles
Midgeflies
Soldierflies




Taxa
Turbellaria
Annelida
Isopoda
Ephimeroptera

Odonata
Trichoptera -

Coleoptera

Diptera

Gastropoda
Pelecypoda

"Family

Planaridae
Hirudinidae
Asellidae
Baetidae
Heptageniidae
Calopterygidae
Hydropsychidae
Psychomyiidae
Elmidae
Elmidae
Psephenidae
Carabidae
Staphylinidae
Heteroceridae
Chironomidae
Tipulidae
Anthomyiidae
Sciomyzidae
Physidae
Spheriidae

“Station 9

"Count
1

2

7

10

2

7

63

1

11

[ ]
“

-

NB——NO\—'-—N»—IN

3—4!'"‘E-‘!-‘?>?>_;’s>!"‘!-">'

Remarks or common names

Planaria

Leech

Aguatic sow bugs
Mayflies

Mayflies
Damselflies
Caddisflies
Caddisflies

Riffle beetles
Riffle beetles
Found around water
Rove beetles

" Midgeflies

Craneflies

Immature stages found in streams

Marshflies
Snails
Fingemnail clams




Taxa

Annelida
Turbellaria
Hydracarina
Hydracarina
Isopoda
Ephemeroptera
Odonata

Hemiptera

Trichoptera
Coleoptera

Diptera

Gastropoda

Pelecypoda

‘Family

Hirudinidae
Planeriidae

"Asellidae

Bactidae
Calopterygidae
Coenagrionidae
Corixidae
Macroveliidae
Hydropsychidae
Elmidae
Elimidae
Chironomidae

"Culicidae

Tipulidae

“Tabanidae

Muscidae
Ephydridae
Simuliidae
Physidae

"Planorbidae

Sphaeriidae

“Station 10

Count
1

7

1

1
10
6
15
1

1
2
27

4 ‘A

19 L

[}
N
—

BB 00 s A e R e KD e e
)

"Remarks or common names

Leech

Planaria

Water mites
Spiders

Aquatic sow bugs
Mayflies
Damselflies
Damselflies
Water boatman

Broad-shouldered water striders

Caddisflies
Riffle beetles
Riffle beetles

Midgeflies

Pupa Midgeflies
Mosquitoes
Craneflies

Pupa Craneflies
Horseflies
Limnophora sp
Shoreflies
Blackflies

Snails

Empty shells
Snails

Empty shells
Fingernail clams




APPENDIX L

Physical Characterization/Water Quality Field Data Sheets and Benthic
Macroinvertebrate Field Data Sheets



PHYSICAL CI{ARACTERJLATXOI\(IBI’VX%%ER QUALITY FIELD DATA SHEET

WATERSHED rmxmmm Surroundiog Landuse ‘Watershed NPS Pollution
FEATURES Q Commercial 53 tenas G Same potentia] sourses
Q Industrial 3 Obvious sourcas —Ar
QOther
Lotal Watershed Eroslan
QNone O Moderate (I Heavy
RIPARIAA cate the dominant type and record the domjpant species present
gg(l;ng‘mﬂ?rv G Rl itk haceous
er buffer)
? domivantspecies present _Coplben, of dooifiveodl, G ooprir, o llor,
#Emm\x Estimated Reach Length ey - ?&ﬁrsy&vu o YTor
o B open shade Qshaded
Estimated Stream Widch m 20.5 £, v :
High Water Mark m
Sampling Reach Acea o
N Proportion of Reach Represeated by Stream
Arex in kin® (m’x1000) ot .\rl’orpbulazy Types
Q Ritf % QRsn %
Estimated Scream Depth m 1S EE - Do —3 i
Sucface Velozity msec ' Chamndizzd QYes  SNo
{at thaiweg)
Dam Pretent O¥es ~No
LARGE WOODY o 5L A
DEBRIS K b — Loc 5 >
ety of LWD mfiars (LWD/ reach area)
AQUATIC Indicate the dominant type and record the dominaat species
AT on Q Rooted emergent Q Rooted submerg: P S Faotea fosing O Free
Q Floating Aigic Dau u.MAIg =
e present
Portion of the reach with aquatic vegetation ___%
WATER QUALITY Temperatare, °c r Odors
omalNocs @ Sewage
Specific Conductance Petolearn Q Cremical
QFishy a6
Dissolved Oxygen
e Surface Olls
pH QSlick QShesn TGlobs Q Flecks
an 0 Other,
Turbldity
e
WQ Lascrument Used Slighay sy o7
SEDIMENT/ Odors §
SUBSTRATE Q Normal Sewage O Petroleum Q 1-443: Q Sawdust D Pager fiber i Sand
2 Cromta . B 3erekhie ey, Q s R Oher, S £
R e s Lookin hich d
! 1t stones which are nac
0 <mbedded, are the nndersides biaekin color?
mﬁmx QSlight QModerats  QProfise  QYes \UiNo
INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS
(should 2dd up to 100%) (does not necessarily 1dd up to 100%)
Substrate Dizmeter % Compositionin | Substrate Characteristle % Composition in
Type Sampliag Reach Type Sampling Area
Bedrock Detrinss tieks, wood, coarse plant
Ticals (PO
Boulder {>256 mm (10")
Cobble | 64-256 mm (2.5™10") Muck-Mad blace vy ine ogasic
Gravel | 2.64 mm (0.1°2.5%) J
Sand 0,06-2mem (gritty) Marl grey, shel fragrments
sk 0.004-0.06 ram
Ciay < 0.004 mman {siick)
A-6 Appendix A-1: Habitat Assesement and Physicochemical € ation Field Data Skeets - Foros §




BENTHIC MACROINVERTEBRATE FIELD DATA SHEET

STREAMNAME %, .= s | LOCATION * /

STATION#__/  RIVERMILE STREAM CLASS

LAT LONG RIVER BASIN

STORET # AGENCY

INVESTIGATORS LOT NUMBER

FORM COMFLETED BY ‘DATE Y/ REASON FOR SURVEY
B o, MBS oS | g,
HABITAT TYPES Indicate th of each

QCobble___ % OSnags2® %  OVegraedBanks£2 %  DOsSend %
O Submerged Macrophytes___% ROt 2404 Q2%

SAMPLE Gear used £} D-frame dck-net wﬂ‘
COLLECTION a P
How were the samples collected?  Evading O frombank Q Fom boat
Indicate the aumber of jabykicks taken In each habitat type.
QCobbe, a Q Vegeated Baaics /£ Qsand
Q Submerged Macrophytes - BOther ( 2, 5 |
GENERAL 3h =
gmvE Hcayhsh = ¢

QUALTITATIVE LISTING OF AQUATIC BIOTA
Indicat I

- Observed, 1 = Rave, 2 =Common, 3= Abundant, 4 = Dominant
Periphyton 01 23 4 Slimes o123 4
Filamentous Algas 91 2 3 4 Macroinvertebrates 01 23 4

0 1 2 3 4 Fish 0 1 2 3 4




(FRONT)

Y Fongc’s LOCATION (D » Myo o
STATION #_92 RIVERMILE_ STREAM CLASS
LAT LONG RIVER BASIN
STORET # AGENCY
INVESTIGATORS Vion
chcﬁ BY | DATE J/4/¢7 @ ‘ REASON FOR SURVEY
UE(:;\DL/V‘L'\] Q TIME &7 ™ mW

ggxﬁ%&us Now hl‘:::( Ta; g«e la:;lul heavy rala in the (a5t 7 days?

b ] B )

A

SITE LOCATION/MAP

el 1\"’1‘

STREAM cam Subsystem i Type
CHARACTERIZATION fAiPerennial ~ Q Intermitient Q Tidal Coldwater 0 Wermwater
Stream Origln “Catchraeat Ares wn
Hmare Spmets ™
£} Nor-glacial moniane ixtore of origing
Q Swanp and dog QOther

Rapid Bioassessment Protocols For Use in Streams and Wodeable Rivers: Periphyton, Berstic
Macroinveriabrates, and Fish, Second Edition - Form 1




PHYSICAL CIIARACTERIZATIO]\(’_QX%’{(?R QUALITY FIELD DATA SHEET

WATERSHED Predomisant Surrounding Landuse Lgeal Watershed NPS Paliuti
FEATURES ‘ﬁd Q Coramercial evidence Q Sorme poteatial sosrcas
Field/Pasture Qi Jndasteal Q Obvinus sources
E7) QCiher
3 uxderual ! Watershed Erosion
one O Modersie O Heavy
RIPARIAN icate the domlnant d record the ds t speci cal
PraSRon L nant g rord e o T P i rebncsons
(18 meter buifer) )
present i
INSTREAM Estimated Reach Length /ﬂf m by Cover &5 Sickl W 5"6{‘1 e{PQ
FEATURES pé'amy Gpen QPamiyshaded O Srad
Estimated Stream Width Lm 5
High Water Mark m
Sampling Reach Arex. m’
Proportion of Reach Repiresented by Stream
Area in ¥an' (m'x1000) Mm:phnla;y Tyges
/ % ORu %
Estimated Stream Depth QFoei % x/t
f“";‘f Ve{)adty misec Chanoefized OfYes QONo { IQXJ"’
at thatwi
A Dam Fresent OYes  &No
LARGE WOODY LWD o
DEBRIS 3’
Density o LWD itk (LWDY reach area)
AQUATIC Indicate the dorsingnt type nd rword the domlmm speces present
VEGETATION Q ‘cmergent ted Noating G Free floxing
Q Floating Algae DAl.xhedAlgn/ d/
dominant species present 2
Portion of the reach with aquatiz vegetation %
WATER QUALITY Tempersture, °c Water Odors
— ONermiNone  * O Sewage
Specific Conductante, Q Peroleus Il Chermcat
Dissolved Qxygen SEFuhy 41
I s 1
Water Surh:ct Qils’
pH QSick QSheen QO Giods T Fiecks
ONore  Q Other,
Turbidity
WQ Instrument Used wt’ .r“r‘ngrr?lg) O Turkid
— B ortel O sinel 8 Gver,
SCRSTRATE Shoemt  Qse 0 Petral B'm“ QSawd QPaper i )/
W, 0 Petroleum :251 2 m
Cgmcymcﬂ QAnscibic 0 None a5t iy e o e
Looking atstongs which are uat decply
are the undersides black ia color?
J’bscﬂ DSlight OMaderate O Profuse Eeiienst
INORGANIC SUBSTRATE COMPONENTS ORGANTIC SUBSTRATE COMPONENTS
(shouid add up to fioon (does not necessarily 1dd up to 100%)
Substrate| Dizmeter ‘pu:meu in | Substrate Characteristic ¥ Composition in
Type Slmpl g Rexch Type Sampling Area
Badrock Dewitas | sticks, wood, coarse pient
materiais (CFOM)
Boulder §> 25§ mm (107
Cobble | 64:256 mm (2.5°-107) Muck-Mud (%za:& Jpy e organic
Gravel | 2-64 mm (0.1°-2.5) )
Sand | 0.06-2mm (grivty) Marl ey, shel Fagmants
Sikt 0.004-0.06 mm
Cla <0004 ram (stiek)

A-6 Appondix A-l: Habiter Assessment and Physic ization Field Data Sheeis - Form |
r

ival Charact




BENTHIC MACROINVERTEBRATE FIELD DATA SHEET

STREAMNAME __{~ove— et LOCATION 3. o ¥ Lea adaensd

STATION #__SC _ RIVERMILE STREAM CLASS U

LAT LONG RIVER BASTN

STORET# AGENCY  “Sez o

INVESTIGATORS { 7o/ 2 o ] i . LOT NUMBER,

FORM COMPLETERBY DATE REASON FOR SURVEY
i /? TIME ______ am M )

HABITAT TYPES || Indicate the percentage of each habitat type present
5}

DCobble___% OSnags % QVegettedBanks__ % DOSand %
3 Submerged Mactephytes____ % QOther { %
SAMPLE Gaarused @o-frame Dt QOther
COLLECTION
How were the samples collected?  Qwading O fombank O Somboat
lnmmethenumbaofjlhsﬂddnukmlu h.bimqpe.
QCobble___ ﬂz? 2 /g.
DSubm::gedMAzwh’ym nomr( 2 £l

COMMENT #C/ﬁ//l&/? :@—C - éam(_d U\‘O’\,Q.O_.'t_)
I raufodinry ¥

QUALITATIVE LISTING OF AQUATIC BIOTA

ludicste estimated shundance: 0 = Absent/Not Observed, 1= Rare, 2=Common, 3= Abupdant, 4= Domiaant

1
1
1

Pexiphyton
Filamentous Algae

3 4 Slimes
3 4 Macroinvertebrates
3 4 Fish,

o o o
(CRININY

> @ ©

RN

b W o

e

IS




T A A AA AR & ADANA K b ARIANE 1 LR K AVAN NV TAAIN & & A AAIAIAT AZFAL N OLLLIL L

, (FRONT)
(o apt<
STREAM NAME U™ T Trocazioy
STATION:_ S ___ RIVERMILE STREAM CLASS
AT -LONG RIVER BASIN
STORET # AGENCY,
INVESTIGATORS (‘m“wﬁj JAIdd/ Bn i
FORM COMP! N FOR
uzfaé],,mﬂ %;_ﬂ an lmsowcasugvsy
7

WEATHER N Past24 there been 2 b
CONDITIONS o ;&n L  these beea & heavy rata i the last 7 daye?

a i :

o m‘wvyy"ni::;) a '\ll‘Tﬂnptrn\In{ e

0 showers (interittent) O  Other

o B
= i

SITE LOCATIONAMA? " A

‘Dravs map of the site and Indlcate the areas

A
}\

STREAM
CHARACTERIZATION

Stream S
Bt Bloseemitent 0 Tt

Smm Orteln X
Qprins-fed

DNm-glmd montane O Mixture of origing

Q Swamp and bog QOher_____

Stream Type
Lt -

Catchmest Area, e

R

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Bentric

Macroinvericbrare

s, and Fish, Second Edition - Form |




v

PHYSICAL CHARACT. ERIZATIO!\(Y/BWé{I;IR QUALITY FIELD DATA SHEET
ACK

WATERSHED |, Fredominan Sarcounding Landuse Local Watershed NPS Pollution
FEATURES, % \’ u'.l;m 0 Commercial Q Ne evidence 3 Some peteniial sources
WA OfielgPune G indusial Q Obvicus sources
v AN Q«Ag«mwrx B Other
U L Residential peg Watershed Eroslon
. | None 0 Moderare Ol Meavy
RIPARIAN icate the dominant 2nd record the do) nt speties present
VEGETATION ﬁ'&'.?es' TP PR IRETS PTG 1 taceous
(18 meter buller)
present
INSTREAM Estmated Reach Leagts /() m Canapy Cover .
FEATURES G QPantfyopen 0 Partly sha Q Shaded
Estimated Stream Width m .
s High Water Mark m
Sampliag Reach Area ol
Froportion of Reach Represented by Stream
Area in kan® (m'x1000) Marphology Types
% QRen %
Estimated Stream Depth m Q Pool
Surface Velocity msee Chasadized QYes QMo
(at thalweg)
DamPrestnt QYes QNo
» 1 )
LARGE woODY LWD ____ mw . /,/ o
Density of LWD qofm” (LWD/ reach ares) 4
AQUATIC Indicate the domlant eype aud record the doruinant specis present
VEGETATION Rooted Q Rooted sy domergen QRooted Qeating 01 Free floating
QO Floating Algae Q Anached Al
domiuant species present
Portian of the reach with aquatic vegetation ___%
WATER QUALITY Temgerature_____°C Water Odors
NorraliNase
Specific Conductance. QPetroicum
Q Fishy
Dissalved Oxygen
Yater Sucface Oils
PH g g Therm O Globs G Fleckes
N B QO
Turbidity o ot
WQ Instrament Used w:ﬁfﬁgﬁy S O Tadid
0 Opaqué Q Stzined ik
SEDIMENT) s
BSTRATE Normal  QiSewage @ Petoleum Dmge Qewdut,) O Paperioer 2 Sand
Qemul  Qdnsobic O Nore Q Relict sheils Q Other,
e,
Looking at stones whict are aotder
its : the andersides biack S cator?
Absent O Slight QO Moderats  QProfuse  QYes

INORGANIC SUBSTRATE COMPONENTS

‘ORGANIC SUBSTRATE COMPONENTS

(shouid xid up t 100%) (does not necessarily add up ta 100%)
Substrate Diameter % Composigion 1n | Substrate [ % Composition i
Type Sampling Reach Type Sampling Area
Bedrock Demrinis | sticks, wood, coarse plaat
‘matertals (CPOM)
Boulder |> 256 mm (10"
Cobble | 64-256 mm (2510 Muck-Mud

black, very fire orgens
(FPOMy 7 e e

Gravel 2-64 T (0.17-2.5")

Sand 0.06-Zmm (gritty} Marl grey, shell fmgments

Sile 0.004-0.06 mo

Clay <0004 man (slick;

A-b Appendix A-}: Habitat and Physicockemical Characieri Vield Data Shaoets - Form {




AR L ALIN VAN VIV L LB AR UG DA LA SHEET

oa an
N LOCATION _ | £%
A RIVERMILE, STREAM CLASS
LovG RIVER BASIN
STORET # AGENCY ,

INVESTIGATORS /89’(A/y\j L A7 vhiodwnesx

FORM COMPLETED BY A |REASONFOR sUrvEY

Inm; 7 Y
(/Mqﬂ NE L B ™| NG ND

HABITAT TYPES || Indicate th tage of each habitat type preseat 2 ZO
nc::mefgy. OSmgs % DquuLedBmh@ Qsard
{

S

Q Submerged Macrophytes_ % QOtker

SAMPLE Gear used pé-hme Sxfick-aet QOther

COLLECTION : -
How wers the samples collzcted? Iﬂéy&ng Q from bank Qfrom boat
Indicate the number of jabsildcks taken In exch habitat type.
D Cobbie, Q Snags Qv Banks Qsang
o “ 0 Other ( )

vl E S S P

QUALITATIVE LISTING OF AQUATIC BIOTA

Indicate estimated abundance: = Absent/Not Observed, 1= Rare, 2= Comunon, 3=Abundant, 4 = Dominant

Periphyton 01 23 4 Slimes 01 2 3 4
Filamentous Algac 01 23 4 Macroinvenebrates g1 2 3 4
A 0 1.2 3 4 Fish 0.1 2 3 4




{FRONT)

STREAM NAME LCCATION ‘f"
STATION® 7 RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET # AGENCY
INVESTIGATORS [
FORM COMPLETED 8Y DATE 11 REASON FOR SURVEY
TIME TS (awme ;
WEATHER No Past24  (Has there been 2 b da inthe
O ETaNS w el ,}(Q’umONa eavy raia In the last 7 days?
Q stomm (hezavy rain; Q n 9
g mmbeymn 00 S
(nermigeny O Other
%2 Y%cloud cover %
0 clearisunny
SITE LOCATION/MAE | Draw 2 map of the site and fndicate gg g umEl?Hr atisch » photograph) TET (ot
\ (
3
AY \ -
\ N
4 /
N /
) ysCa /
STREAM Stream Subsystems Streain Type
CHARACTERIZATION| QPerennial =~ O Intermitient O Tidal QColdwater O Warnwater

Stream Origin Catchmeat Ary S

et QSpring-ed el Arex

ONon-glaeial montane O Mixture of origins

Q Swamp and bog QOther____~

Rapid Bicassessment Protocols For Use in Streams and Wadecble Rivers: Periphyton, Benthic
Mecroinvertebraies. gnd Fish, Second Edition - Form |




WATERSHED <Ppdominant Surrounding Lacduse Watershed NPS Poltution 2% 5.5 1
FEATURES Rre Q Commersial idence @ Some potential saerces &
Q Industri galal sourCes
Agri Q Cther
gagi Local Watershed Erosion
QNone B Moderate O Heavy
RIP, N adicate the dominant nd record tite do ¢ specie
% ,ARQJQ%I?{N )&\ cate the dominant typg and ree mjpant spe pmzng_ S f
JLESLEL S fen present SUCONNSTC veilzas | iy
INSTREAM Estimated Reach Length m py Caver
FEATURES m!y open 3 Partly shaded 0 Sheded
Estimated Stream Width ___ =
. mgu water tark .2 'Fm
SamplingReach Area  ____
N (sl = ?rapmlau u{Ruc‘\ Represented by Stream
rea i k! (@'21000) Ty Weon 205 %
Estimated Strean: Depth m %
Surface Velacity misee Chagnellzed QYes QNo
(at thatweg) N e
DamPreseat OVes Do
LARGE WOODY LWD w E
Density of LWD il (LW reach area)
JquaTic Endicate the dominant ype and vecord the daminant speciss presea
GETATION tod cmery Roated submergen el hostng 0 Free foatiog
O Floating Alg;e et Algac
Partion of the reach with aguatic vegetation __%
WATER QUALITY Temperature, °c
Qg
Specific Conductaace, QFexoieu hermics
S Q Fishy om
¢8d Oxygen
Watee Surface Oils
it QSlick QSheen OIGicks O Flecks
one Q) Other,
Tuebidio Tarbidity Gf not red)
if ot measu
WQ Lastrument Used %gur S xnﬁm{ OT
'Opaque O 5 Qo
SEDIMENT/ s
SUBSTRATE SNormal  QSewage O Pewolesm 3 ludge QSawdust | Q2 Paper fiver 2¥Sand
gh;nxu] QAzacrobic Q3 None ORelictebells  QOuer,
e,
‘Lookiag at stanes which are not de:
gu; ' eml ¢ the yndersides black W otor?
‘Absent QSlight OModerate  QProise  3Yes
INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS
(shauld xdd up ta 100%) (does not necessarily 2dd up 1o 100%)
Substrate Dismeter % Compasitionin | Substrate Characteristic % Com: ?o!h\nn in
Type Sampling Reach Type Sampliag Area
Bedrock Detritus ticks, wood, coarse plant
it CFOM)Y /‘/j
Boulder _| > 256 mm (107
Cobble | 64-256 mm (2.57-107) 244 Muck-Mud t(al; v):ry Tine organic
Gravel | 264w (0.1°:2.5")
Sand 0.06-2mm (gritty) i Mer! grey, shell Fzgments
sile 0.004-0.06 m=1 iy
Ciay <0.004 e {stick)
A-G Appendix A-): Habital Assessment o Crargcierizaiion




BENTHIC MACROINVERTEBRATE FIELD DATA SHEET
L

STREAM NAME - LOCATION 7~ -
STATION#__{/- _ RIVERMILE STREAM CLASS
LAT ; LONG RIVER BASIN
STORET# AGENCY
INVESTIGATORS ~ LOT NUMBER
FORM COMPLETED BY DATE 1/ REASON FOR SURVEY
TIME /5. [
HABITAT TYPES { Indieate the pereentage of each InNut preseut
X&wle&‘% B % S Vepoied Banx:S_D % Qo
QSubrocrged O (R e
SAMPLE ca.-nm/‘(x)-ﬁuw /ﬁ@k«z QOther 5
COLLECTION
Bow were the samples collected? )@a@g 0 Som bask D from boat
te the sumber of sbuidcshen o cah st e
)‘z{dr:obbu O Soags SR(Vegttted Barks o TSand
Q'Submerged Macrophytes ; § S

GENERAL
g #cafrsh =

o

2 4 5\'\
N
Y

QUALITATIVE LISTING OF AQUATIC BIOTA
Indicate estimared abundance: 9 = Abseat/Not Observed, 1=Rare, 2=Common, 3= Abundant, 4 = Domiaant

Periphyton 0t 23 4 Slimes 01 2 3 4
Filamentous Algas 01 23 s Matroinveriebrates - 01 2 3 4
Macrophytes 0.1 2 3 4 Fish 01 2 3 4




(FRONT)

STREAM NAME LocaTioN £
STATION#__\ _ RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET# AGENCY
INVESTIGATORS | M S }\1\/
RM COMPLETED BY DATE "I! g REASON FOR SURVEY
. TIME T fasc) ri i
\l ith) .
N Past 24 been & b
mous lowr el UY= tDN‘ eavy raia (n the last 7 days?
0 sem@eoyni) O .
8,’("9 a rain (steady rain) a ‘Alr Temperatare___°C
0 Q  howers{nwmittent) Q " Other
@ 2 #a Shcloud cover %
8] T\ 5y
STTE LOCATIONMAR Y
Zelnat NC
20 3r\m:§5
STREAM Stream Spbsystem Stream
CHARACTERIZATION|| O Perezmial O Intermsent. Q1Tidal BEAE O wammwaer
Stream Ori 3
E :r:i:l gla Yy Catchment Ares, Jand’
Non-glacial momane  Q m;‘x of origing
Q Syvamp and bog G Other,

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition ~ Form 1 AsS




(\\,‘\
=

PHYSICAL CHARACT! EREATIO%\Z%’%SR QUALITY FIELD DATA SHEET

WATERSHED Fredoninant Surrounding Landuse Local Watershed NPS Poilutia
FEATURES Foret, 9 Commereial Showrience Sck?)péwf souress
jeid/Pasturs ustrial VIOUS ST
icuiturai QOther___
idential Local Watershed Erosion
QNone O Moderate  Q Heavy
dicate the dominant type agd record the domipant species preséat
VEGETATION s e o "‘;fc’;n& BP0 Yerbaceons
(18 meter builer) N
dominant speties present
INSTREAN Estimated Reach Leagti {00 _m Sunony Cover -
TURES Partly shaded aded
Estimated Stream Wides |S1 s .
s High Wager Mirk m
SamplagRuachArea  ___m Propurtion ol Reach Represented by Stream
roportion o nted by
Arta In ko (mx1000) o g.}.: ﬂ ,24 u:um .
v e 0 0 S
Estimated Stream Depth Mﬂé
Surfuce Velocity e “ Cosonelized OYe KMo
{at thalweg) N
DamPresent QYas  HNo
LARGE wOODY LWD o )
Density of LWD  ______mi¥ke® (LWD/ reach area)
AQUATIC Indi a:e tl:e dowminant and record thdomhull species pre
08T G on O Roo ‘”3\ O hor toting 0 Fsee feaing
ol e et
dominant spectes pressat
Portion of the reach with aquatic vegetation 6_{);4
WATER QUALITY || Temperatare *c Water Odors
jorraiNone "D Sewage
Specific Conductancs, Q Pewoleum g Cremisat
Dissolved Oxyge
‘Water Surface
pH Qs g $‘1=a1 QGlobs 0 Flocks
QNone
Tarbidity
rbwny ot measured)
‘WQ lastrumesnt Used ;h Turbid’ 3 Turbid
—— 8 S T Cther
SEDIMENT/ Odors D its
SUBSTRATE orral  QScvage  QPewoleam D Sadge QSa _ne Samd
Omol  OAmewble Otese nwic!fmns 2 Gt 73 £z &
el ——lgn %’;::“‘;’:,::";.“k oo
ofctteq —— R Absen(FEig) QModente QP G¥as ———
INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS
(should add up to 100%) (does ot necessarily add up to 100%)
Substrate| Dizmeter % Composition In | Sabstrate Ch %, C ioa Tu
Type | Sampllug Reack Type Sampling Area
Bedrock Detrims sticks, wead, coarse plant 7
‘matertals (CHOM) /A
Boulder | > 256 mm (10%)
Cobble | 64256 mm (2.5°10%) 07/, Muck-Mud 15_!%. very fine organic
Grave! {264 mm (0.1"2.57) 2o -
Sand 0.06-2rmen (gritey) o s Marl grey, shell fragments
Silt 0.004-0.06 mm. Ao LA
Clay | <0.004 mm (stick)

A6 Appendix A-1: Habitas Assess and Physicockemical Ch ion Field Data Skeats - Form 1




BENTIIC MACROINVERTEBRATE FIELD DATA SHEET

STREAM NAME LOCATION % &
STATION# 5 __ RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET # AGENCY
INVESTIOATORS {145 {1t/ LOTNUMBER
FORM COMPLETEDBY | l DAtE 4707 ,D REASON FOR SURVEY
E »
Ux\m TME TS
HABITAT TYPES Alamﬂ:e of ek babitac ype prosnt
Cobb 'ﬁ QvegetatedBanks___ % OSand___%
Q'Subrmerged Q Other ( L%
SAMPLE Gear osed ,é&p-:mu ;(mx' -net QOtker
COLLECTION —
Howwersthe samples collected?  Huading O from bank Q from bost
eate the pumber of jal taken fa exch kablitat type.
iﬂ 3 QV:gmde:nks Qsand
usmm Ot ( )

SENERAL #caytsh = Bs

QUA.IJTATWE LISTIN G OF AQUATIC BIOTA

Observed, 1 = Rare, 2 =Common, 3= Abundazt, 4 = Dominant

=
A

Periphyton Co’xzsa Slimes - 01 273 ¢

Filamentous Algae 01773 4 Macroinvertebrates s 1B ¢

Macrophytes !//@1234 Fish 0\4)234




AR AN AR A RAN ACMAMAIA R A A RAARS ATTAR A AARLD |

(FRONT)
STREAM NAME LOCATION
STATION#__{~ _ RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET # AGENCY.

INVESTIGATORS _\55 ( CA + o2

FORM COMPLETED BY REASON FOR SURVEY
JESe e S aerad
‘WEATHER N Past 24 there b hi in i
B 0w e _&“ ere Qeg?oa EAYY TRin in the last 7 days?
o storm (heavy rain; a i <
3 (3',;;"@,,)’) a Alr TempersturlS_2 &
Q  showers (intermittent)
%3 %cloud caver __% Other,
clear/sumy
SITE LOCATION/MAP § Draw x map of the site und tudicate the areas sampled (or attach  photograph)
STREAM Stream S stem T
CarACrErizaTION|| B Famme ™ B emitent 01Tid DHEE Q Warmmater
Stream Origin Caichment Area Y
Q Glacis! o}
QNon-glacial montane O 7
9 Swarp and bog 8 Other,

Rapid Bioassessment Protocols For Use in Streams and Wadecble Rivers: Periphpton, Benthiz
Macroiuveriebrates, and Fish, Second Edition - Form 1

A5




PHYSICAL CHARACTERIZATIO:}B/W'&%’%R QUALITY FIELD DATA SHEET

WATERSHED Predominant Surrounding Landuse Latal Watershed NPS Pollution
FEATURES Q Forest Qc ! 0 No evidence G Some patential sources
Q Fn id/Pastare Q Qovicus scurces
5 Agﬂcq[’unl
Q Ridzatial Local Watershed Erosion
QNone O Moderate  Q Heavy
RIPARIAN d record the domjnant species preses
XE?,,?AL%N Rgrmu the l‘lomln:nl!yp&ln vecord the o ng\ species ;r baceous
r . T
Y dominaat species preseat m‘ G *( 7aly il How
INSTREAM Estimated Reach Leagth m Canapy Cover
FEATURES EPatyopen OPatlychaded O Sheded
Estimated StreamWidth ___ m
High Water Mark 2.3t s
Sampling Reach Area mt 1,2 ¥t 2
Pmpamn o Ret "R}frmmd by Stream
Area in Jon' ('x1000) Jar? Morphology Types _ -
s %
Estimated Stream Depth m Q Pool \ Y
Surface Velocity ____ misee " Chamnelized QYes QOWNa
(at thalweg)
Dam Preseat QYss Mo
LARGE WOODY LwWD m*
Density of LWD e (LW reach area)
gouame Indicate the dominant ype and record the dominantspeces presen as
N emergent ied submergent oted st rea Aoas
’ Q Foating Algee @ Attached Algae e B
dominant species present
Partion afthe reach with aquadie vegetation ___%
‘WATER QUAL] °c Water Odors
QUALITY Temperare, >d§m~m%m -
Specific Conductance_____ Qe
N A Q Bine
ved Ox
o HEBEOE 01 e
i en o1 j2<]
’ Rane 0 "
Tarbidity
Turbidity 67 s0t messured)
WQ lastrument Used QClear X Stightlly forsid. @ Turbid
Q Gpaque USuined B Otber,
SEDIMENT/
SUBSTRATE Normal O Seva el BV p— O Paper fioe
’éﬁ‘q?em al O Anserobic G on DR grpar P Tt
e Loskiag atstoues which are not decply
edare theunderside biaeela 3 color?
bsent OSlight OModerste O Profuse O Yes
INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS
(should 1dd up to 160%) (does ot necessarlly 2dd up to 100%)
Substrate Diameter % Composition fn | Substrate on %C fn
Type Sampling Resch “Type Sampiiag Area
Bedrock Detitus | stcks, wood fant
Tenats (CHOM) T /0
Soulder | > 256 mon (107
Cobble [ 64-256 mm (2.510) Mkt | sk, sy s oranic
Gravel | 264 mm 0.1-2.5%) .
sed [ o.062mm rity) Marl ey, shell fragments
st £.004-0.06
Clay | <0.004 riem (slick)

A6 Appendix A-i - Fizbitat Assessmeni and Physicochemical Characterization Fie




BENTIHIC MACROINVERTEBRATE FIELD DATA SHEET

STREAM NAME LOCATION /

STATION, RIVERMILE, STREAM CLASS

LAT LONG RIVER BASIN

STORET# AGENCY

INVESTIGATORS v ey v o8 LOT NUMBER

FORM COMPLETED BY DATE QZELI REASON FOR SURVEY
Yoo TME 6 @ m | aticps INDUAES

HABITAT TYPES || Indicate the percentage of tach habitat type present
Cobble__ % iSmgiio %  BVegetated Banks ]O Qsemd__%
Q Submerged Macrophrytes, % ROt (17 1O %
SAMPLE Gear ased EHD-frame “Pcicknet QOther
COLLECTION
How were the samples collected?  EYGading O frombank T from boat
Indlcate the numbes of icks taken in ezch habluat type.
QCabble QSmgZ- AV IT_
O Submerged Macrophytes, R Other{ T 1i>
GENERAL # Th = -
ameRn | geayish =

QUALITATIVE LISTING OF AQUATIC BIOTA

Indicate estimated abandance: 9= Abseat/Not Observed, 1=Rare, 2= Comman, 3= Abuadant, 4 = Dowinant

Periphyton 012 3 4 Slimes 0 2 3 4
Filamentous Algae 0123 4 Macroinvertebrates 9 2 3 4
0 1 2 3 4 Fish 0 2 3 4




(FRONT)

STREAM NAME LOCATION 7
STATIONZ__ 7. RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET # AGENCY
INVESTIGATORS TS < 5=
FORM COMPLETED BY I %TEW Y] REASON FOR SURVEY
0y
JEssS PR WD (KT
WEATHER N Past24  Hasthere been 2 heavy rain fn thel. 2
CONDITIONS o hoars  Q¥es QN ) ninGelitdday
stomm i . ~
8 nin (,\‘:dv{:g:s) g Alr Temperature, _E c
Q  showers (intermitient) O Other
") Ycloud cover a__%
B clearisuzny W
SITE LOCATION/MAP | Draw x rasp of th d exr ted (or attach & p
E vl ik ¥ l
.
Pool |
Ch
STREAM Stream Subsystem Stream Type
CHARACTERIZATION)| QPerccnial * Q Intermittent Q Tidal QColdwatr  Q Warmwater
Stream Origin ) Catchment Acea s
QG 83t
G Non-glacial montane 2 Mixture of origins
Q Swarmp and bog. Q Other, |
i
Rapid Bioassessment Protocols For Use in Sreams and Wedeable Rivers: Periphyton, Benshic
Macroinvertebraics, and Fish, Second Edition - Forn 1 A-S




M

PHYSICAL C}IARACI‘ERIZAITON(:Q;%};};R QUALITY FIELD DATA SHEET

WATERSHED Eredominaat Surrasading Leuduse Lol Watershed NPS Pollutian
FEATURES Cemaerciat & No evi me potential sources
»ewrm il Cl Industial Q Ob\'aa sm.-tes
a \g\:ulmnl i
QR Local Watershed Eroston
D Nose O Moder 3 Heavy
PARIAN dicate the damlnant type and record the domfnapt species preseat E
YECETATION [pdicace the domlnaat typg and ree e Pres e tacoous
LSS dominant spesies present QoW picice ™, Tive STWEE, Ui ©
INSTREAM Estimated Reach Length m Cagony Cover. .
FEATURES GParty open WPartiyshaded U Sheded
Estimated Stream Width n
. High Water Mark <1 $4- hoc,
Sampling Reach Area m’
; — hupamon"rm’ Represented by Stream
Areaio lan® (m'r1000) 'vnu;:h.alog;"ry,ms —
Y s 2 %
Estimated Stream Depth m o =% y
SutcrVeloey ____mhec Chanuclized QYes QNo
(atthalweg)
Dam Present QYes 8o
LARGE WOODY Lwp m )
DEBRES .
Deasity of LWD e (LW ceach ares)
AQUATIC Ittt e dominant typt and vecod e domisant speces prese
VEGETATION ooted submerg vt hoating D Free Toatag
D Plr.a:xng Aim Q Anached Al
dominant xpmu present
‘Portion of the reach with aquatie vegetation %
WATER QUALITY Temperature__°C
oriiane O Sewese
Specific Conductance D ehlc‘-ﬂ'\ Q1 Cherracat
Dissolved Oxygen
o ‘Water Surface Oils
pH Q3G Qe QO Qrel
— Tarbidity it red
al m! mmu
WQ Instrument Used g%m” iy 5P Qi
~ J Cther,
SEDIMENT/ 3
SUBSTRATE Mo Qsevage  QPevoleom BB Q sawdust Qaperher Srant
)éﬁv&u] QAnserbio O Name B R g o P e
I..oohnog st stoues which are not deeply
Oils ¢ uadersides black ia color?
O'Absent OSlight QModerate O Profise e

INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS
(should ndd up to [20%) {does not necessarily add up to 160%)
Substeate Diameter % Compoddonin | Subsirate Ch % Compositioa i
Type Sampliag Reach Type Sampling Area
Bedsock Detritus | sticks, wood, coarse plant
matertals (CPOM)

Boulder |> 256 mm (157

Cobble | 64-256 mm (2.5"10%) S e Muck-Mud l(’":’l%mvf" fine crganic

Gravel | 2-64 mm (0.~

1)

Sand 0.06-2rmm gritty) 1o Ve |Mart ey, shell fzgrments

st 0.504-0.06 mm e .9

Chay < 0.004 mon (stick)

A6 Habitat Assessment and Physicochemicai Charccrorizadian Fivld Data Sk i




FPUORUPICORSR VI PL L

BENTEIC MACROINVERTEBRATE FIELD DATA SHERT

NUSMA L & A LRI LA DI L

STREAM NAME LOCATION ¢
STATION#_) RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET# AGENCY
INVESTIGATORS  TSS « " Rogw, LOT NUMBER
FORM COMPLETED BY DATE 9. 3¢ REASON FOR SURVEY
IS TIME Fom
= 2
HABITATTYPES | Indleate the percentage of each habltat type present
XCotble £0% O Snags, % QO Vegetated Banks % BsandlD %
G Submerged Macrophytes____% QOther( )%
SAMPLE Gear used SR P@k-m QO
COLLECTION E
How were the samples coliected? /B@yl(ng Q from bankc O Gomboat
dieate the umbmmwmu taken lo each habitat type.
Cobblello  QSmags QVegetited a.nas >4’sm &
Q Subrmerged Macrophytes " Q Other (
GENERAL Ssh=
QUALITATIVE LISTING OF AQUATXC BIOTA
Indicate Observed, 1=Rare, 2= Comman, 3= Abundant, 4 = Dominant
Periphyton 61 2 3 4 Stimes 81 2 3 4
Filamentous Algee 01 2 3 4 Macroinvertchrates 01 23 a
0 1 2.3 4 Fish 0.1 2 3 4




{FRONT)

STREAM NAME LOCATION (05
STATION¢_ & STREAM CLASS
LAT RIVER BASIN
STORET # AGENCY
INVESTIGATORS
FORM COMPLETED BY DATE REASON FOR YEY
' I TIME .‘é & @ l o
WEATHER Ne Paxt24 | Hal'there been 2 i ia i
CONDITIONS ° hours Yes e 2 .\}I; eATy Taia i the 125t 7 duys?
" P
8 ‘:{;"‘uﬁ‘,"jﬂ?‘;ﬁ) 5 A Tempecature T3
Q  showers(ntermigent) O Other.
%0 Yecloud cover =} -
S cleag/sunny -
SITE LOCATION/MAP || Draw a map of the site and Indlcate the areas sampled (or attach 2 photograph)
-
WS socte )
STREAM. Stream Subsystem . Stream Type
CHARACTERIZATION|| QPerepnial ~ O Intermittent  Q Tidat QColdwater O Warmwater

Stream Origin Crtchmeat Ar: st

Gl QSoringfed =

O Non-glacial montane O Mixuire of origins

Q Swarrp and bog T Other,
Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic

A5

Macroinveriebrates, and Fish, Second Edition - Form 1




o PHYSICAL CHARACTERIZATIO%\Z;‘&:'II‘{I)‘?R QUALITY FIELD DATA SHEET

WATERSHED Predominant Surrounding Landuse Vatershed NPS Pollution
FEATURES Forest 2 Commercial iderce O Some potentiel
cigpsare Qledeawial
T Other
:o e Lacal Watershed Erosion
QNome Qbodermte O Heavy
(: F{f‘é ?‘-’: E Intg the domlmlwpﬁlnd record the dﬂmgu!nupwﬁ pr ?,Hmmu .
meter A
—— present £ (6 T ,’ ook isiligna
INSTREAM Estimated Reach Length m 2y Cover
FEATURES Paclyopen QPanlyshaded O Sheded
Estimated Stream Width m ALl
High Water Mark >0 «£ -4
Sampling Reach Area m
Broportion sf Reach Represented by Steram
Area fn kim' (m751000) hology T: Trges
Sffe {740 QRen %
Estimated Stream Depth m Faol 22, —
(Sud:c.‘e Veloclty misec Channclized QYes Qo
(at thalwe v
= Dum Present OYes QMo
LARGE WOODY LWD o
Deasley of LWD mtan’ (LWDV reach area}
sguatic, o odicate the dorainant ype aad vecord the dormicant specis present, s
¢ ubmergent Rooted floatin E i
HRoosdemeemt ] Roes R B
dominant species present
Portion of the reach with aquatic vegetation __%
WATER QUALITY Temperatuee_]¢s°C Waer Odoes
ormalNone 0 Sewage
Specific Conductance, Qeqoicum Q&remat
Dissolved Oxygen = R
Water Sarface Oils
pH Qe Qstem Qb QFess
Q Other,
Tarbidity
‘WQ lastrumeat Used v ggw gs‘lﬂéh tuﬂ:m Q Turbid
ST >g i
e 8 ] 8 0ter
SEDIMENT/ 6?:
SUBSTRATE Qgewage O Petroleum S%ie s;w ther ber
ety O Aoebic Do 8 Rt
Q Gier.
Logking at stoses wh:d: arenot duq
Qlis § 2m od. are the undersides black in calox?
Abscot O Slight QModermte  QPpofuse O Yes
X B
INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPON|
{should 2d up o 100%) (does not necessarlly 2dd up to mw.)
Substrate| Diameter % Composition fn | Substrate Ch % Comp in
Type , Sampliag Reach Type Sampling Area
Bedrack Deritus coarse plant
o3 b {choM)
Boulder _{> 256 mm (10" Ko
Cobble | 64-236 mm (2.5"-107) [ Muck-Mud i(:;zr%k;:ry fiae orgaric
Gravel | 2-64 mm (0.17-2.57) :
sand 0.06-2mm (grivy) Mar} ey, shelt Fagments
Sitt 0.004-0.66 ram
Clay <0.004 o {slick)

A-G Appandiy

: Hubitat Assessmeni and P

chemicei Char:

ots - Form |

2atfon Fiold Date




BENTHIC MACROINVERTEBRATE FIELD DATA SHEET

STREAM NAME LOCATION “C_>
STATION # L RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET# AGENCY
INVESTIGATORS LOT NUMBER
FORM COMPLETED BY m‘m L REASON FOR SURVEY
y 44 3( (AN ( n
HABITAT TYPES
0 Vegetated Banks_{
QOther ( |-
SAMPLE Gearused /ﬂ{)-h.m: Taficknet Qe
COLLECTION v N - T
How weee the samples collected? /u%n; Q from bak Qo boat
i
~f Indicate mgmzm- ul']nwﬁds talien )y
Cnbbl Bs:ks 2 D5
as: J_ide

GENERAL »#C/d/résé =i

COMMENTS

QUALITATIVE LISTING OF AQUATIC BIOTA
Indicat band:

o= Observed, 1=Rare, 2= Common, 3= Abundant, 4 = Dominant
Periphyton 01 2 3 4 Slimes 91 2 3 4
Filamentous Algae 0123 4 Macroinyertebrates DY 23 4
Macrophyvtes 6 1 2.3 4 Fish 9.1 2 3 4




(FRONT)

STREAMNAME Siivay Cigely
STATION#_S4____ RIVERMILE
LAT LONG RIVER BASIN
STORETH AGENCY Seeavaumor &
INVESTIGATORS NV \). { _MS_ MR 9
PORM COMPLETED BY DATE 360\ REASON FOR SURVEY
INTIRV} MEATT @ m 3
G enoShe S,
S [¢
WEATHER N Past 24 there boen 2 b b
CONDITIONS Our h:‘m gi‘n’s ere :ﬁ\?c‘ eavy rafo in the last 7 days?
a
SU.X\ n 8 m?(m,::‘) a Alr Temperature, °c
- 0 VG %8 shm;,mb(";-;umﬁumu g o Otter
_— 4cloud cover g
co GEg e
SITE LOCATIONMAP

Draw a map of the site and indleaic the areas sampled (or attach 3 photograph)

ﬂi\

N
o
T
I‘ 2
l.' =
LR
o3
’\U

T S R

em

Sgream Subsyst,
i

STREAM
CHARACTERIZATION;
Stream Ord
Samaree

2 Non-glacial montane
Q Swanmp and bog.

O latermittent 1 Tidat

Stream Type
DDuIdw?!g Q Warmwatar

Catchment Area, ket

Y
ixture of origing

QOther.

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benikic
Macroinvertebrates, and Fish, Second Edition - Form 1




®

- PHYSICAL CHARACTERIZATXO?’QX%E;R QUALITY FIELD DATA SHEET

WATERSHED Pri uunm Surrounding Landuse Loul Wzlermtd Pollution
FEATURES jal Comsmercial potential sources
m@m.u fepe
g
Ehvarion Local Watershed Erosion
QNere  OModerase O Heavy
RIPARIAN dicate the dominant type and record the domirant species prestat
VEGETATION B el P ™ erbaceons
(15 meter buffer) ) .
dominant species present
INSTREAM Estimated Reach Length 1CO_m Safony o
FEATURES ey open’ OPastlyshaded O Sheded
Estimated Streara Wideh | O’ m
High Water Mark m
Sampling Reach Area ot ——
Frogortion of Reach Represented by Sireara
Areain km* (m’x1000) s\!orp Ty vc =
A n_10 %
Esimated Stream Degth ¥ "_m a2
Surtf:: Velocity misec Chznnehwi QYes &40
(at jwe
. 5 DamPresest QYes %o |
- —
faRgE wooDY LwD w i
Density of LWD /e’ (LWD/ reach area)
AQUATIC xé‘fmu the dominant type secord the dumlnnt specles
VEGETATION Rooted emergent et G oo fosting 0 Free Bostng
0 Flosting Alge hed Al
domlnant species present
Portion of the reach with aquatic vegetation | O %
WATER QUALITY Temperature, *C Water Odors
NormalMone 0 Sewage
Specific Conductanee cum Q Chermical
D anhy 2 Omer,
Dissolved Oxygen
‘Water Surface Oils
pH G S3wen QGioes Qresa
GOt
Turbidity
Tasbidity (1t not measure)
WOQ Instrumest Used QCear * QSlighly bic  Q Turbid
Q Gpaque O Stained A O,
SEDIMENT/ /
SUBSTRATE Siowal Qsewge Qpemoim o?.:..gz QSawdust s O Pager fiber -
Qgmicd O Amerbic O Naoe QR o Cmer Dy
Lnaldn at stones which are not deeply
a}( . edded, e the ‘wndersides blACK 1o color?
Absent O Slight QMedemte  QProfuse O3 Y
INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS
(shoald add up to 100%) (does oot necessarily a6d ap (o 100%)
Substrate| Diameter % Compasitionln | Substrate Ch: i % C ition in
Type mpling Reach Type Sampling Area
Bedrock Detrits | sricks, wood, coarse plant )
aienials (CROND 0} of
Boulder | > 256 mm (107 C {e
Cobble ] 64-256 mm (2,510 D% g
PO
Gravel | 264 mem (0.1"-2.5%) oo
Sand 0.06-2mm (gritty) 2050 Ml ey, shell fgrants
Siit 0.004-0.05 mm | O%e
Clay | <0004 mm (slick)
AZ fenical Characiorization 7




BENTHIC MACROINVERTEBRATE FIELD DATA SHEET

STREAMNAMES) (\\joy~ Cyre 2K, | LOCATION < o _ &

STATION# R RIVERMILE STREAM CLASS

LAT LONG RIVER BASIN

STORET # AGENCY

INVESTIGATORS N\ U (s MR LOT NUMBER

FORM COMPLETED BY \ 7 DATE C_i_i_,;o\ REASON FOR SURVEY
[ SAY, ™E D@D, e
g

HABITATTYPES || Indicate the percentage of ench: habitat ) :

QCobble HO%  QSnags % D Vegetusd BanksfD Osand 1 D%

D Submerged Macrophytes % QOther ( h) 3

—

SAMPLE Garuset O fume Sickner Q Other
COLLECTION

How were the samples coliected? s/waa_'na O from bank O froma boat

Ingtcate the sumber of Jubs/kicks taken tn eych habitat type.

ddc‘;wu_i 0 5nags, %umm_& QSand

Q Submerged Macrophytes " QOther{ P
GENERAL : xh =
COMMENTS #—C/d’/ 7% 4 ZZ

QUALITATIVE LISTING OF AQUATIC BIOTA
Indicats esti 0= Ab:

Observed, 1=Rare, 2= Common, 3= Abundant, 4 =Dominant

Periphyton @©1 2 3 a Stimes ) I\g;;/;\a
Filameatous Algee o2 3 4 Macroinyertebrates o1 2(3%
Macrophytes 71 23 4 Fish 0 17373 4




(FRONT)

STREAM NAME LOCATION #1( -
STATION®_{ Q) RivERsiLE STREAM CLASS
LAT LONG RIVER BASIN
STORET# AGENCY
INVESTIGATORS LMS AV My:
FORM COMPLETED BY DATE q (;gﬂoé REASON FOR SURVEY
ra
1
WEATHER N Past24
CONDITIONS i b:: 2 g‘,‘, 3“‘ %‘;?cl heavy rain fa the last 7 days?
o} torm Q - -
a ‘nm (,‘T‘;,y"’:,ﬁ"? a Alr Temperature | E °Cc
Saterani a
a)
SITE LOCATIONMAP

2 opae s ¢

STREAM Sy Subsysts
CHARACTERIZATION|| Q Perenmial O ntecmitient 0 Tidal
Stream Oclgla

Qgl

G Non-glacial montane O ﬁmlm of origins
QSwamp and bog

Stream Type
OCoiwatr Q Warmmrater
Catchiment Area, =34

Rapid Bivassessment Prolocols For Use in Sireams and Wadeable Rivers: Periphyton, Benthic

Afacroinversebrates, and Fish, Second Edition - Forns I




N .
e PHYSICAL CHAR.-&CTERIZATIOI\(’JIBW%’}I;};R QUALITY FIELD DATA SHEET
SCIC

WATERSHED Predominant Surrounding Laaduse Local Watershad NPS Pollution
FEATURES QFarest g lcdmllil Bioe Some pateatizl sources
ndustried
0 Ocker (ows u’fumcw\
Local Watgrehed Frosion _
None M G Heevy
RIPARIAN domisant d record the do ecies present
FEaS Rhon )E:ﬁ‘é‘: e o D o e o et ™ P G frbaceoes
(18 meter buffer) N .
dominant species present
INSTREAM Estimated Reach Length )QO m Ganopy Cover .
FEATURES o OPartlyopen DPartlyshades O Shaded
Estimated Stream Width 107 1
Sampling Raach As N High Wacer Mark @
mpli ch Area m
e Progortion of Reach Represented by Streams
Area in km' (m'x1000) o merl;mg E «
7 amn
Estimated Stream Depth S (0eALé %" —
Surface Velodity wsec : Channellzed DYes Qo
{at thalweg)
Dam Preseat OYes  ONo
%lggl}é WOODY wp ___n
Deasityof LWD  _______m'on® (LWD/ reach area)
AQUATIC 1 d.lul: lhedumnnl and mnrd tllz dammm species
VEGETATION ﬁ}_ m%x e toatsg O Free Sowmng
Joating Alg:' A..Lu:hed Alzu
dominsne specis presest (el (a8
Portian of the reach with aquatic vegetallon __%
WATER QUALITY Temperatuse, *c Water Odors
NommalNone  QSewage
Speclile Conductaace, 3 Cremical
ther
Dissalved -
ML Surface Oils
oH §ag:m O Oiabs O Resis
Tarbidity
rhidity ﬂf P9t measured)
WQ Instrumeat Used Clear O Slightly tarbid  Q Turkid
0 Gpague O Suzined 0 Oer
SEDIMENT/ lors Depostis ;
SUBSTRATE E’Nmng Sovage  QFevolwm  DSludge OSawdus O Paperfiver ) of Ser
3 Chemical Bimithie Ol Q Reiict sheils F ot £ ofios
e,
Lookiag at stanes which are not decply
Are the undersides biackin color?
,mamx Q8ight OModerate  QProfuse O Yes
INORGANIC SUBSTRATE COMPONENTS ‘ORGANIC SUBSTRATE COMPONENTS
{should 2dd up to 100%) (does al necessarily add up to 100%)
Substrate| Dlameter % Comyo:llhn fo | Substrate Chaescteristic % Compasitioa in
Type Sampling Rea Type Samplmg Area
Bedrock. Detritus. ticks, wood, coarse plant
Cenals (RO 5
Boulder |>256 rom (107)
Cobbie {64256 mm 257107 | 2o Muck-Mud | biack, very fine organic
FPOM)
Gavel  |264mm (0.257 | 43D
Siund 0.06-2rm (gritty) [T Marl ey, stell frgmants
silt 0.004-0.06 tmm Hacr-
Clay < 0.004 mmrm (;

A-G Appeadix A-1: Habitar Assessment and Phyzicechemical Cre: rizalion Field Data Skeeis - Form ]




BENTHIC MACROINVERTEBRATE FIELD DATA SHEET

STREAMNAME _ N3¢ Cppl/ | LOCATION 4= i() 1
STATION# |0 rveErMite STREAM CLASS
LAT LONG RIVER BASIY
STORET # AGENCY
INVESTIGATORS | .S \W T\W— LOT NUMBER
FORM COMPLETEDBY | DATE % REASON FOR SURVEY
l)\gM’\ s
) gab H ts
HABITAT TYPES 0 f eah Labitst type preseat %
Bcwme} % “SSnags |0 % v&vwwﬁ % QSumd___
umwm Q0ther( Pl
SAMPLE Gearused CG-fame Hiickner QOther
COLLECTION " )ﬁt X
How were the ramples collected? }i(mfm; 0 frombank © Som boat
Lodicate the nmber taken Ig exch mlnuype. (
>g€obbl¢ 4 z ISQ DSand___
Submerged Mtavphym )
GENERAL A=
o Hcaytsh =0

QUAL!TATIVE LISTIN G OF AQUAT!C BIOTA

Observed, 1=Rare, 2= Common, 3= Abundant, 4 =Dominant

—
Periphyton %1 23 4 Slimes s 15/
Filamenious Algac 123 4 Macroinvertebrates - 94 2 é
Macroo 0 ()2 3 4 Fish e 1/33
&




APPENDIX M

IDEM Macroinvertebrate Community Assessment



SITE INFORMATION:
SAMPLE NUMBER.
T
CATE COuLECTED
st

ELOREION
FYDRGLOBIL UNT,
DRAINAGE S0 MILEG):
GRATIENT FAILES,

WATER CHENISTRY:
TENPERATIRE &)
S'S3OLVED CXYGEN (Tl
SONDETHITY fupemm2y
i

HABITAY SCORE [QH5:
SUBS™ SCORE
INTREAM COVER SCORE.

CHANNEL SCORE;
RITARVIN ZONE SCORE
£O0_SGORE:

RI7%, SCORE:
QRADIENT SCORE

TOTAL SCORE:

=T

I.eIoaERs

INTUANA DEPARTVENT OF TWiRONMENTAL ‘ﬂ\v\ﬁ%\ﬁ“ﬁ
L83

..CGOI. STUI C|:§ S2CTC

0K 2025908

Aggis: 2. 1568
HANNA CREZC
2R
UNiG¥

R N

P

%5
362
18320

k4

£t
92
3ty

Bz

COMMUNITY DATA 3 SUBMETC SCORES;

w3

NEMEEA SF N
NUMBER O TAXA
% DOMENANT TAXGN:
EPT_OOUNT.

NN CE

EFTCHRGNSND RATO
ZITTQTALRATIO

miB} SCORS:

4
LTI}
T3
EXE
vn
H 8
s 2
1Rz
a3t
FIL )

4.3

ERGIRANM

TAXONOMY:

GOUNT TAXS

3 AIBLLIDAE

§  MEmag

2 CAENIDAR
& SUSONEURICAT
7 AEPTRQENIONE
3

85 SYDROFSYCMIDSE

3 SERILAR
s wionE
N8 CRIRSNSHMDA
1 wEToA

ATAR)
15 TIREZLAFA
B TIFFCIAD
1 ERWPTERR

1 3CTRVIDAE

1 NEMATSDR

Wadnascy. Moy

o

EEENR AN

hoa oW




DIANA T 2828, 1287 00, 26N
% sfeTen
VACROINVITTIBRATE STMUMLNITY ASSSEEMENT FROBALM
SITE NFORMATION: TAXTNOMY:
(2 MR oK M3ERAID
SAMPLE NLMEER: LGl LBUNT TAXA M3 TOUTSANCE vALLE
- 42 eaTrizeE 4
Frga 2L, ate T CUDSNEURISAE 2
FiVERGRERK : ¢
i ¢
ZROWNEVILE 3D 8 RDIMTANEAR 3
4 HELICOPSYDRIDAE 3
T HYDADSSYCHIDAE <
T PSEPRENSAd ¢
B LD s
% 12 SHRSNOMISAT sed 3
¢ ZERATOSAGONISAY i
HYDIOLIGS UNT: 58300308 4 aeams .
SRANAGE (52 WLEE) 42 PR
GPABIENT (FTAILE £
WATER CHEMISTRY:
TEMPERATURE O3
PESCLVED CXVGEN (=
SOROUCTITY Ve D) b
a4 iy, LES
HARITAT SCORE 1QHED:
SLBST SCORE: ®

INSTREAMCOVER SCOAT 9

GHANNEL SCZRE 3
RISARAN ZONE SCOE: 7
P00 $STE Y £
RI3FL, SCORE. %
GRAD EXTT: B

TOTAL SCORE: (3]

COMMUNITY CATA 3 SUBNETRIC SCORES:

=3 3
NGMBER OF NUW DAL W 2
NUUBER, OF TARA w4
“in BOAENANT 78208, LY
EFT_SCUNT: s
NUMARR CF EPT 7205 3 8
CHRONSUD SIUNT: 2 s
TTOARCNCHR RATI: 675 4
APITOTALRATO EXTON ]
INOADUNS SULARE X )

«INICCRE: 50




APPENDIX N

QHEI Field Data Sheets



Site Description Sheet QHE! Score: 81

Project No: 00-0681 M Stream; _Hanna's Crask Date: _9/21/01 __ Sample Point: _1
Location: __Hanna's Creek Quiflow Crew: _Higajte/Mamiold

1) SUBSI'RATE

SCORE:

16

SUBSTRATE Qu.»
Geavei () :

AMOUNT*

1) CHANNEL MORPHOLOGY tCheck one per category or average wo) - -
Y OEVEL CHA\\ELIZATIQ«\ STABILY

4) RIPARIAN ZONE AND BANK EkOSION {Check one per category or average twos ~SCORE: 9
RIPARIAN WiDTH NrRUNOFF-TLOODPLAIN QU ALTY

3) POOUGLIDE AND RIFFLERUN QUALITY —— -
MAX. DEPTH Check ne MORPHOLOGY

Comments:

RIFFLERUN DEPTH
Ces >4

6) GRADIENT- Toos

Graduent deetimiiex
% Poak &




Site Description Sheet QHEI Score: 70

Project No: 00-0681M Stream: _Hanna’s Creek Date: _%/2
Location: __tianna's Creek Conservation Club Crew: _Hizni

1) SUBSTRATE -
TYPE

3) CHANNEL MORPHOLOGY Check one per category or average twop ~———
SINVOSITY DEVELOPMENT CHANNEUZATION  STARIUTY
- Fo]

Comments:

2) RIPARIAN ZONE AND BANK EROSION (Check one per categoy or average tg, ===
RIPAXIA:N WID\'I SION RU OFF‘F;\)OGPL\IN QUALITY

3) POOUGLIDE AND RIFFLERUN QUALITY—nees v ~ SCORE: _6
MAX. DEPTH 1Creck et MORPHOLOGY U'RLN/RIFFLE CURRENT VELOCITY
g hech an - 1 e apoi

% Pool: i




Site Description Sheet QHEl Score: _ 67

Project N
Location:

: 00-0681M Stream: | Hanna’s Creek
sdick Road

1) SUBSTRATE -—— -
TYPL

uuiderslabe 10

TOTAL NLMBERCF suasu,\'rs thidad
aste: igrore shs
Score

3) CHANNEL MORPHOLOGY Check one per calegory or average oy -
Sl\LOSIT‘I A ;\8

CHANNEUZATION

Coxnmants.

4} RIPARIAN ZONE AND 3ANK EROSION (Ched( one per category or average two)
RIPARIAN WIDTH

5) POOL/GUIDE AND RIFFLERUN QUALITY. SCORE: _7
R MORPHOLOGY POOLRLNRIFFIE CURRENT VELOCITY

Commants

RIFFLERUN DEPIH
- Cerzrally w47,

3
Pex Gravel £,

6) GRADIENT e rrecseune SCORE: 8

Gradient sicet-milel: _
“ P




Site Description Sheet QHE! Score: _77

Project No: 00-0681AM Stream: _Hanna’s Creek Date: _9/21/01 _ Samiple Point:
Location: __Creenwood Road Hignira/Manifold

1) SUBSTRATE -
TYPE

idenSies (10

£
301

et -

2) INSTREAM COVER —— . - - SCORE: 16
TYPE AMOUNT*

sngeteu Banks

Comments;

3) CHANNEL MORFHOLOGV «Check ane per category oF average two) ~—
SINGOSITY OPMENT CHANNELIZATION STABIUTY

Moo

e SCORER
ALY OFFFLOODPIAA\ QUALITY BANK £ROSH

er 32

4) RIPARIAN ZONE AND sA\K EROSION {Check one per category or average two} ~~
RIPARIAN WIDTH O$10

5) POOL/GLIDE AND RIFFLE/RUN QUALITY. —
MAX, DEPTH (5« oo MORPHOLOGY
Te»3 s re

RIFFLE @1

FFLERUN DEPTH
- Gonerally > ", Aax > 2

N ESBEDDEDNESS

Commeats:

6) GRADIENT -~

Cradseot ifees i
% Pool:




Site Description Sheet QHEl Score: 72

Project No: 00-068 1M Stream: _Hanna’s Creek Date: _9/21701 _ Sample Point: _3
Location: __ Kitchell Road Crew: __Hignite/Manifold

- SCORE: 17
SUBSTRATE QUALITY "Zawck wne
” P :

Lumnnens:

31 CHANNEL MORPHOLOGY (Check one per category or average two) —————
DEVFLOPMENT CHANNELIZATION STABILITY

-~ SCORE; _§

£ RIFARIAN ZO\#E AND BANI\ EROSION (Check one per ngon or average two) —
0OS10! AL BANK (ROSION

RIPARIAN Wi RUNOFF-FLOOD?
LR 2

Commerts.
:) FOOLGLIDE AVD RIFFLE’RUN QUALITY- - SCORE: _1
DEPTH Chack ORP!

HOLOGY RIFFLE CLRRENT VELOCITY

T

6) GRADIENT- e e e SCORE: 8

Gradient ticesmie
“e Paol:

Average Streao Width: 117 _




Site Description Sheet QHEIl Score: 54
Project No: 00-0681M Stream: _Silver Creek Sample Point: __ 6
Location: _Sitver Craek Qutflow
1) SUBSTRATE . .~ v SCORE: _10
TYPE SUBSTRATE QUAUITY Cayex

abs ¢
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Results of Study

Based on the resulfs of the water quality and
biological quality assessments, Sitver Creek and
Hanna's Creek are generally in good condition.
When compared to assessmeats performed on
similar steeams  throughout the region, these
creeks fall within the average. However, during
storm fow  conditions, there are elevated
concentrations of compaunds associated with
fentitizers  (phospl and
ocal coliform and  organic nitrogen)  and
sediment in the water. The Indiana Depariment
of Environmental Management (IDEM) has
established maximum concentration limits for
waler qualily standards within surface waters.
Analysis of water samples determined  that
concentrations of  fecal  coliform,  organic
nitrogen, phosphorus, and turbidity are not
compliant  with  IDEM  standards.  These
i were  sigaificanth above
maximun limits for surface water, particularly in
Silver Creck.

The majority of aguatic species collected and
identified within each siream are not found in
poliuied  watenvays.  Assessments of stream
cortidors vevealed an abundance of quality
habitat.

Monitoring has indicated that both strearns drain
their respective walersheds  quickly.  Unior-
tunately, the receptors of these streams are lakes
that provide 1cgional recreation and local
economic inflow.  Specific sites throughout the
creeks have been  selected for  potential
management projects designed to significantly
1educe soil runcff and effluent concentrations.
The purpose of these management projecis is lo
improve the overall water quality and biological
diversity of the watersheds and, simultancously,
Whilewater and Brookvifle Lakes,
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LIFE BETWEEN THE CREEKS

SILVER CREEK & HANNA'’S CREEK
Watershed Diagnostic Study

Union County Soil and Water
Conservation District

A discussion of the past, curcent, and
potenlial future of water and habitat guality




* Describe condition and trends in selected streams
and watersheds
* identify poleatial sources of water quality problems
* Prioritize potential land ticatment projects
* Propose speciic direction for future management
* Predict and assess suceess factons for futyre
manyg enlt

Please contact the
Union County Soil and

Watershed?

Water Conservation A'::I:IZ Z:I[:gi;,m m
D::»(;rrl Ior_mom drains to a common
information. outlet

(765)8.25-4311

The purpose of 2 Watershed Diagnostic Study is to:

WATERSHEDS

The Silver Creek watershed s
i 12,340 acres. 2,000
acres of the Silver Creek wateished are located in
Wayne County, Indiana and were not includesd in this
study. A majority of the Town of Liberly, Witt's
Station, and a portion of Whitewater State Park ace
included within this watershed,  Silver Creck drains
into Whitewater Lake.

The Hanna’s Creek watershed is comprised of
approximately 22,119 acres. A small postion of the
Town of Liberty, Kitchel, a portion of Roseburg, and &
portion of the slate owned property wound the
Brookville Lake area are included within  the
watershed. Hanna's Creek drains into Brookville Lake.

comprised _of

“This project was fanded as
piart of flie tdians
Deparimen of Natural
Resources Lake and River
Enlancement Program

30
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386 - 1

NATURAL RESOURCES CONSERVATION SERVICE
CONSERVATION PRACTICE STANDARD

FIELD BORDER

CODE 386

DEFINITION

A strip of permanent vegetation established at
the edge or around the perimeter of a field.

PURPOSES

+ Reduce erosion from wind and water

e Soil and water quality protection

e Management of harmful insect populations

» Provide wildlife food and cover

CONDITIONS WHERE PRACTICE APPLIES

At the edges of croptand fields and to connect
other buffer practices within the field. May aiso
apply to recreation land or other land uses
where agronomic crops are grown.

CRITERIA

General Criteria Applicable To All Purposes
Minimum field border widths shall be based on
local design criteria specific to the purpose or
purposes for installing the practice.

The field borders will be established to adapted
species of permanent grass, legumes, and/or
shrubs.

Field borders will be established around the
field edges to the extent needed to meet the
resource needs and producer objectives.

Plant material, seedbed preparation, seeding
rates, dates, depths, and planting methods will
be consistent with approved local criteria.

Ephemeral gullies and rills present in the
planned border area will be smoothed as part
of seedbed preparation. ’

Additional Criteria To Reduce Erosion Erom
Wind And Water

Wind Erosion Reduction

'Locate borders around the entire pen‘mete} of

the field; or as a minimum, provide a stable
area on the upwind edge of the field as
determined by prevailing wind direction data.

Plant stiff-stemmed, upright grasses to trap
saltating soil particies.

Minimum height of grass shall be one foot
during the critical erosion period.

Water Erosion Reduction

Locate borders around entire perimeter of the
field, or as a minimum, install borders to
eliminate sloping end rows, headlands, and
other areas where concentrated water flows
will enter or exit the field.

Additional Criteria To Protect Soil And -
Water Quality

Reducing Runoff and Increasing Infiltration

Locate borders around entire perimeter of the
field, or as a minimum, install borders to :
eliminate sloping end rows, headlands and
other areas where concentrated water flows
will enter or exit the field.

Maintaining Field Setback Distances For
Manure and Chemical Applications

Border widths will be designed to conform to
minimum field application setback widths
established by state or local regulations.

Conservation p

i d periodically, and updated if needed. To obtain
the current version of this standard contact the Natural Resources Conservation Service.

NRCS, NHCP

March, 1999
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Sediment Trapping

Locate borders around the entire perimeter of
the field, or as a minimum, in areas where
runoff enters or leaves the field.

Reducing Soil Compaction from Egungment
Parking and Traffic

Border widths will be designed to
accommodate equipment parking,
loading/unloading equipment, grain harvest
operations, etc.

Additional Criteria For Management Of
Harmful Insect Populations.

Provide a Harbor For Beneficial Insects
Include herbaceous plants that attract
beneficial insects. See planning
considerations for including shrubs. )
Mowing, harvesting, and pesticide applications
will be scheduled to accommodate life cycle
requirements of the beneficial insects. :

or .
Provide a Habitat to Cause Pest Insects to
Congregate
Select plants for the field border that attract
pest insects. 8

Use mechanical, cultural, and/or chemical
techniques to reduce pest populations when
and where they congregate in the field border.

Additional Criteria To Provide Wildlife Food
And Cover

Plants that provide wildiife food and cover shall
be used.

Mowing, harvest, and weed control activities
within the field border will be scheduled to-
accommodate reproduction and other
requirements of target wildlife species.

PLANNING CONSIDERATIONS

Field borders are more effective and provide
more environmental benefits when planted
around the entire field.

Field borders enhance the aesthetics and
provide stability around the field edge. They .

NRCS, NHCP
March, 1999

also provide turn and travel areas for
equipment and reduce airborne dust

To increase trapping efficiency, consider
establishing a narrow strip of stiff-stemmed
upright grass at the crop/field border interface.

Field borders can be used to comply with
required field setback distances applicable to
manure and chemical applications.

Wildlife enhancement and other benefits of
native plants should be discussed during
planning.

Native species should be used when feasible
and meet producer objectives.

Consider overseeding the border with legumes
for plant diversity and wildlife benefits.

Schedule mowing, harvesting, and weed
control to accommodate wildlife nesting needs
and other special requirements or purposes.

Waterbars or berms may be needed to
breakup or redirect concentrated water flows
within the borders.

If bank stabilization is a concern, select fibrous
deep-rooted plants.

Consider plants tolerant to sediment deposition
and chemicals planned for application.

Rows of shrubs (windbreak/shelterbelt, 380)
adjacent to field borders will often enhance
field borders ability to harbor beneficial insects,
and may also provide additional wildlife
benefits.

If installation .or maintenance of the practice
has potential of affecting cuitural resources
(Archaeological, historic, historic landscape, or
traditional cultural properties), follow NRCS
state policy for considering cultural resources.

PLANS AND SPECIFICATIONS

Plans and specifications are to be prepared for
the practice site. The following items should
be specified. A job sheet is available to
document these items:

¢ Border widths and lengths based on local
design criteria

» Location within the field or farm boundary

¢ Vegetation to be used



¢ Site preparation
¢ Planting method
o Liming or fertilizer requirements

¢ Operation and maintenance requirements

OPERATION AND MAINTENANCE

Field borders require careful management and
maintenance for performance and longevity.

The following will be planned and applied as
needed:

s Storm damage repair.

+ Sediment removal - when 6 inches of
sediment have accumulated at the field
border/cropland interface.

386-3

Shut off sprayers and raise tillage
equipment to avoid damage to fieid
borders.

Shape and reseeding border areas
damaged by chemicals, tillage or
equipment traffic.

Fertilize, mow, harvest, and control
noxious weeds to maintain plant vigor.

Ephemeral gullies and rills that develop in
the border will be filled and reseeded.

NRCS, NHCP
March, 1999
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NATURAL RESOURCES CONSERVATION SERVICE
CONSERVATION PRACTICE STANDARD

GRASSED WATERWAY

CODE 412

DEFINITION

A natural or constructed channel that is shaped
or graded to required dimensions and
established with suitable vegetation.

PURPOSES

This practice may be applied as part of a
conservation management system to support
one or more of the following purposes:

« to convey runoff from terraces, diversions,
or other water concentrations without
causing erosion or flooding

» to reduce gully erosion

e to protect/improve water quality.

CONDITIONS WHERE PRACTICE APPLIES

In areas where added water conveyance
capacity and vegetative protection are needed
to control erosion resulting from concentrated
runoff and where such control can be achieved
by using this practice alone or combined with
other conservation practices.

CRITERIA

General Critefia Applicable to All Purposes
Grassed waterways shall be planned,
designed, and constructed to comply with all
Federal, State, and local laws and regulations.

Capacity. The minimum capacity shall be that
required to convey the peak runoff expected
from a storm of 10-year frequency, 24-hour
duration. When the waterway slope is less than
1 percent, out-of-bank flow may be permitted if

such flow will not cause excessive erosion. The

minimum in such cases shall be the capacity

required to remove the water before crops are
damaged. : ’ ’

Velocity. Design velocities shall not exceed
those obtained by using the procedures, “n”
values, and recommendations in the NRCS
Engineering Field Handbook (EFH) Part 650,
Chapter 7, or Agricultural Research Service
(ARS) Agricultural Handbook 667, Stability
Design of Grass-lined Open Channels.

Width. The bottom width of trapezoidal
waterways shall not exceed 100 feet unless
multiple or divided waterways or other means
are provided to control meandering of iow
flows. .

Side slopes. Side slopes shall not be steeper.
than a ratio of two horizontal to one vertical.
They shall be designed to accommodate the
equipment anticipated to be used for
maintenance and tillage/harvesting equipment
that will cross the waterway.

Depth. The minimum depth of a waterway that
receives water from terraces, diversions, or
other tributary channels shall be that required
to keep the design water surface elevation at,
or below the design water surface elevation in
the fributary channel, at their junction when
both are flowing at design depth.

Freeboard above the designed depth shall be
provided when flow must be contained to
prevent damage. Freeboard shall be provided
above the designed depth when the vegetation
has the maximum expected retardance.

Drainage. Designs for sites having prolonged
flows, a high water table, or seepage problems
shall include Subsurface Drains (NRCS
Practice Code 606), Underground Outlets

Conservation practice standards are reviewed periodically, and updated if needed. To obtain NRCS, NHCP
the current version of this standard, contact the Natural Resources Conservation Service.

February 2000
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(NRCS Practice Code 620), Stone Center
Waterways or other suitable measures to avoid
saturated conditions.

Outlets. All grassed waterways shall have a
stable outlet with adequate capacity to prevent
ponding or flooding damages. The outlet can
be another vegetated channel, an earthen
ditch, a grade-stabilization structure, filter strip
or other suitable outlet.

Vegetative Establishment. Grassed
waterways shall be vegetated according to

NRCS Conservation Practice Standard Critical
Area Planting, Code 342.

Seedbed preparation, time of seeding, mixture
rate, stabilizing crop, mulching, or mechanical
means of stabilizing, fertilizer, and lime
requirements shall be specified for each
applicable area.

Establish vegetation as soon as conditions
permit. Use mulch anchoring, nurse crop, rock,
straw or hay bale dikes, filter fences, or runoff
diversion to protect the vegetation until it is
established.

CONSIDERATIONS

Important wildlife habitat, such as woody cover °

or wetlands, should be avoided or protected if
possible when siting the grassed waterway. If
trees and shrubs are incorporated, they should
be retained or planted in the periphery of
grassed waterways so they do not interfere
with hydraulic functions. Mid--or tall bunch
grasses and perennial forbs may also be
planted along waterway margins to improve
wildlife habitat. Waterways with these wildlife
features are more beneficial when connecting
other habitat types; e.g., riparian areas,
wooded tracts and wetlands.

Water-tolerant vegetatidn may be an
alternative on some wet sites.

Use irrigation in dry regions or supplemental
irrigation as necessary to promote germination
and vegetation establishment.

Provide livestock and vehicular crossings as
necessary to prevent damage to the waterway
and its vegetation.

Establish filter strips on each side of the
waterway to improve water quality.

NRCS, NHCP
February 2000

Add width of appropriate vegetation to the
sides of the waterway for wildlife habitat.

PLANS AND SPECIFICATIONS

Plans and specifications for grassed
waterways shall be in keeping with this
standard and shall describe the requirements
for applying the practice to achieve its intended

purpose(s).

OPERATION AND MAINTENANCE

An operation and maintenance plan shall be
provided to and reviewed with the landowner.
The plan shall include the following items and
others as appropriate.

A maintenance program shall be established to
maintain waterway capacity, vegetative cover,
and outlet stability. Vegetation damaged by
machinery, herbicides, or erosion must be
repaired promptly.

Seeding shall be protected from concentrated
flow and grazing until vegetation is established.

Minimize damage to vegetation by excluding
livestock whenever possible, especially during
wet periods.

Inspect grassed waterways regularly,
especially following heavy rains. Damaged
areas will be filled, compacted, and seeded
immediately. Remove sediment deposits to
maintain capacity of grassed waterway.

Landowners should be advised to avoid areas
where forbs have been established when
applying herbicides. Avoid using waterways as
turn-rows during tillage and cultivation
operations. Prescribed burning and mowing
may be appropriate to enhance wildiife values,
but must be conducted to avoid peak nesting
seasons and reduced winter cover.

Mow or periodically graze vegetation to
maintain capacity and reduce sediment
deposition.

Control noxious weeds.

Do not use as a field road. Avoid crossing with
heavy equipment when wet.
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NATURAL RESOURCES CONSERVATION SERVICE
CONSERVATION PRACTICE STANDARD

FILTER STRIP
(ACRES)

CODE 393

DEFINITION

A strip or area of herbaceous vegetation situated
between cropland, grazing land, or disturbed
land (including forest land) and environmentally -
sensitive areas.

PURPOSE

e To reduce sediment, particulate organics,
and sediment adsorbed contaminant
loadings in runoff

e To reduce dissolved contaminant loadings in
runoff

e To serve as Zone 3 of a Riparian Forest
Buffer, Practice Standard 391

e To reduce sediment, particulate organics,
and sediment adsorbed contaminant
loadings in surface irrigation tailwater

s To restore, create or enhance herbaceous
habitat for wildlife and beneficial insects.

* To maintain or enhance watershed functions
and values

CONDITIONS WHERE PRACTICE APPLIES

This practice applies (1) in areas situated below
cropland, grazing land, or disturbed land
(including forest land) (2) where sediment,
particulate organic matter and/or dissolved
contaminants may leave these areas and are
entering environmentally sensitive areas; (3) in
areas where permanent vegetative
establishment is needed to enhance wildlife and
beneficial insects, or maintain or enhance
watershed function. This practice applies when

planned as part of a conservation management
system.

CRITERIA

General criteria applicable to all purposes
Filter strips shall be designated as vegetated.
areas to treat runoff and are not part of the
adjacent cropland rotation.

Overland flow entering the filter strip shall be
primarily sheet flow. Concentrated flow shall be
dispersed. '

State listed noxious weeds will not be
established in the filter strip and will be controlled
if present.

Filter strip establishment shall comply with Iocél,
state and federal regulations.

Additional criteria to reduce sediment,
particulate organics, and sediment-adsorbed
contaminant loadings in runoff

Filter strip flow length shall be determined based
on field slope percent and length, and filter strip
slope percent, erosion rate, amount and particle
size distribution of sediment delivered to the fitter
strip, density and height of the filter strip
vegetation, and runoff volume associated with
erosion praducing events. The minimum flow
length for this purpose shall be 20 feet.

Filter strip location requirements:

a) The filter strip shall be located along the
downslope edge of a field or disturbed area.
To the extent practical it shall be placed on
the approximate contour. Variation in
placement on the contour should not exceed -

NRCS, NHCP

Conservation practice standards are reviewed periodically, and updated if needed. To obtain
the current version of this standard, contact the Natural Resources Conservation Service.

March, 1999
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a 0.5% longitudinal (perpendicular to the
flow length) gradient.

b) The drainage area above the filter strip shall
have greater than 1% but less than 10%
slopes.

c). The ratio of the drainage area to the filter
strip area shall be less than 70:1 in regions
with RUSLE-R factor values 0-35, 60:1 in
regions with RUSLE-R factor values 35-175,
and 50:1 in regions with RUSLE-R factor
values of more than 175.

d) The average annual sheet and rill erosion
rate above the filter strip shall be less than
10 tons per acre per year

The filter strip shall be established to permanent
herbaceous vegetation consisting of a single
species or a mixture of grasses, legumes and/or
other forbs adapted to the soil, climate, and
nutrients, chemicals, and practices used in the
current management system. Species selected
shall have stiff stems and a high stem density
near the ground surface. Stem density shali be
such that the stem spacing does not exceed 1
inch.

Additional criteria to reduce dissolved
contaminants in runoff

The criteria given in “Additional criteria to reduce
sediment, particulate organics, and sediment
adsorbed contaminant loadings in runoff” also
apply to this purpose.

Filter strip flow length required to reduce
dissolved contaminants in runoff shall be based
on management objectives, contaminants of
concern, and the volume of runoff from the filter
strip's drainage area compared with the filter
strip’s area and infiltration capacity.

The flow length determined for this purpose shall
be in addition to the flow length determined for
reducing sediment, particulate organics, and
sediment-adsorbed-contaminant loadings in
runoff. The minimum flow length for this
purpose shall be 30 feet.

Additional criteria to serve as Zone 3 of a

Riparian Forest Buffer, Practice Standard 391
Except for the location requirements, the criteria
given in “Additional criteria to reduce sediment,
particulate organics, and sediment adsorbed

NRCS, NHCP
~ March, 1999

contaminant loadings in runoff” also apply to this
purpose.

If concentrated flows entering Zone 3 are greater
than the filter strip’s ability to disperse them,
other means of dispersal, such as spreading
devices, must be incorporated. :

Additional criteria to reduce sediment,

particulate organics, and sediment adsorbed
contaminant loadmgs in surface irrigation

tailwater

Filter strip vegetation may be a small grain or

other suitable annual with a plant spacing that

does not exceed 4 inches.

Filter strips shall be established early enough
prior to the irrigation season so that the
vegetation can withstand sediment deposition
from the first irrigation.

The flow length shall be based on management

_ objectives.

Additional criteria to restore, create, or
enhance herbaceous habitat for wildlife and

beneficial insects

If this purpose is intended in combination with
one or more of the previous purposes, then the
minimum criteria for the previous purpose(s)
must be met. Additional filter strip flow length
devoted to this purpose must be added to the
length required for the other purpose(s).

Any addition to the flow length for wildiife or
beneficial insects shall be added to the downhill
slope of the filter strip. Vegetation to enhance
wildlife may be added to that portion of the filter -
strip devoted to other purposes to the extent they
do not detract from.its primary functions.

Plant species selected for this purpose shall be
for permanent vegetation adapted to the wildiife
or beneficial insect population(s) targeted.

If this is the only purpose, filter strip width and
length shall be based on requirements of the
targeted wildlife or insects. Density of the

-vegetative stand established for this purpose

shall consider targeted wildlife habitat
requirements and encourage plant diversity.
Dispersed woody vegetation may be used to the
extent it does not interfere with herbaceous
vegetative growth, or operation and maintenance
of the filter strip.



The filter strip shall not be mowed during the
nesting season of the target wildlife.

Livestock and vehicular traffic in the filter strip
shall be excluded during the nesting season of
the target species.

Additional criteria to maintain or enhance
watershed functions and values

Filter strips shall be strategically located to
enhance connectivity of corridors and non-
cultivated patches of vegetation within the
watershed.

Filter strips should be strategically located to
enhance aesthetics of the watershed.

Plant species selected for this purpose shall be
for establishment of permanent vegetation.

CONSIDERATIONS

Filter strips should be strategically located to
reduce runoff, and increase infiltration and
ground water recharge throughout the
watershed.

Filter strips for the single purposes of
wildlife/beneficial insect habitat or to enhance
watershed function should be strategically
located to intercept contaminants thereby
enhancing the water quality of the watershed.

To avoid damage to the filter strip consider using
vegetation that is somewhat tolerant to
herbicides used in the upslope crop rotation.

Consider using this practice to enhance the
conservation of declining species of wildlife,
including those that are threatened or
endangered.

Consider using this practice to protect National
Register listed or eligible (significant)
archaeologieal and traditional cultural properties
from potential damaging contaminants.

Filter strip size should be adjusted to a greater
flow length to accommodate harvest and
maintenance equipment.

PLANS AND SPECIFICATIONS

Based on this standard, plans and specifications
shall be prepared for each specific field site
where a filter strip will be installed. A pian
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includes information about the location,
construction sequence, vegetation
establishment, and management and
maintenance requirements.

Specifications will include:

a) Length, width, and slope of the filter strip to
accomplish the planned purpose (length
refers to flow fength across the filter strip).

b) Species selection and seeding or sprigging
rates to accomplish the planned purpose

¢) Planting dates, care, and handling of the
seed to ensure that planted materials have
an acceptable rate of survival

bd) A statement that only viable, high quality,

and regionally adapted seed will be used

e) Site preparation sufficient to establish and
- grow selected species

OPERATION AND MAINTENANCE
For the purposes of filtering contaminants,

‘permanent filter strip vegetative plantings should

be harvested as appropriate to encourage dense
growth, maintain an upright growth habit, and
remove nutrients and other contaminants that
are contained in the plant tissue.

Control undesired weed species, especially
state-listed noxious weeds.

Prescribed burning may be used to manage and
maintain the filter strip when an approved burn
plan has been developed.

Inspect the filter strip after storm events and
repair any gullies that have formed, remove
unevenly deposited sediment accumulation that
will disrupt sheet flow, reseed disturbed areas,
and take other measures to prevent .
concentrated flow through the filter strip

Apply supplemental nutrients as needed to
maintain the desired species composition and
stand density of the filter strip.

To maintain or restore the filter strip's function,
periodically regrade the filter strip area when
sediment deposition at the filter strip-field
interface jeopardizes its function, and then
reestablish the filter strip vegetation, if needed.
If wildlife habitat is a purpose, destruction of
vegetation within the portion of the strip devoted
to that purpose should be minimized by

NRCS, NHCP
March, 1999
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regrading only to the extent needed to remove
sediment and fill concentrated flow areas.

NRCS, NHCP
March, 1999

Grazing shall not be permitted in the filter strip
unless a controlled grazing system is being -
implemented. Grazing will be permitted under a
controlled grazing system only when soil
moisture conditions support livestock traffic
without excessive compaction.
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NATURAL RESOURCES CONSERVATION SERVICE
CONSERVATION PRACTICE STANDARD

CONTOUR BUFFER STRIPS

CODE 332

DEFINITION

Narrow sfrips of permanent, herbaceous
vegetative cover established across the slope
and alternated down the slope with parallel,
wider cropped strips.

PURPOSES

« To reduce sheet and rill erosion.

 To reduce transport of sediment and other
water-borne contaminants downslope, on-site
or off-site.

» To enhance wildlife habitat

CONDITIONS WHERE PRACTICE APPLIES

This practice applies to cropland. It is most
suitable on uniform slopes ranging from 4 to 8
percent with slope lengths less than the Critical
Slope Length (Critical Slope Length = length of
slope above which contouring loses its
effectiveness). It is also most suitabie in
regions where rainfall intensities are low to
moderate (10 year El less than 140). El =

" storm energy * intensity.

This practice is not suited to fields with
extremely long slopes whose length exceeds
the critical slope length for contouring by more
than 1.5 times, unless the field slope length is
shortened by the installation of other practices
(e.g. terraces).

The practice is more difficult to establish on
undulating to rolling topography because of the
difficulty of maintaining paralle! strip
boundaries across the hill slope or staying
within row grade limits.

The narrow strips of permanent vegetative
cover are not a part of the normal crop
rotation. -

This standard does not apply to situations
where the width of the buffer strips will be
equal to or exceed the width of the adjoining
crop strips.

CRITERIA

Criteria Applicable to Both Reducing Sheet
and Rill Erosion and Reducing Transport of .
Sediment and Water-Borne Contaminants.

a. Row Grade, Strip Boundaries, and
Baselines

The grade of the cropped strip shall be aligned
as closely as possible to the contour to
achieve the greatest erosion reduction
possible. The maximum grade of rows within
the crop strips shall not exceed one half of the
up and down hill field slope or 2 percent,
whichever is less.

For crops sensitive to ponded water for periods
less than 48 hours, design a positive row
grade of not less than 0.5 percent from the
nose of a hill or ridge toward a stable outlet.
Up to 3 percent row grade is allowed for a
maximum of 150 feet as crop rows approach a
stable outlet.

The grade along the up slope side of the
vegetated buffer shall be the same as for the
cropped strip directly above it.

Conservation practice are revi periodi

. and updated as needed. To obtain J NRCS, NHCP

the current version of this standard, contact the Natural Resources Conservation Service.
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When the grade of any crop strip reaches the
maximum allowable design grade, a new
baseline shail be established up or down slope
from the last buffer strip and used for the
layout of the next crop strip.

b. Arrangement of Strips

Cropped strips shall be alternated with buffer
strips down the hill slope. Normally, a crop
strip will occupy the area at the top of the hill.

When used in combination with terraces with
underground outlets, diversions, or water and
sediment control basins, the layout of buffer
strips shall be coordinated with the grade and
spacing of the terraces so that strip boundaries
will parallel terraces wherever possible. The
buffer strip shall occupy the terrace or
diversion berm, a channel leading to a water
and sediment control basin, or lie immediately
up slope of the terrace or diversion channel.

c. Stable Outlets

Surface flow from contoured crop rows must
go to a stable outlet. Stable outlets include
grassed waterways, underground outlets for
terraces or diversions, water and sediment
control basins, field borders, headlands or end
rows, or similarly stabilized areas.

Additional Criteria to Reduce Sheet and Rill
Erosion
a. Width of Strips

The buffer strips shall be of equal width;
except when a varying width buffer strip is
needed to keep either a cropped strip adjacent
to it of uniform width or to maintain the strip
boundary grades within the criteria set above.
Width of buffer strips at their narrowest point
shall be no less than 15 feet for grasses or
grass legume mixtures and no less than 30
feet when legumes are used alone. ’

Cropped strips shall be of uniform width
between buffer strips and not exceed the
lesser of:

(1) 50 percent of the slope length (L), used for
the erosion calculation, or

(2) 50 percent of the critical slope length for
contour buffer strips. (The critical slope length
for contour buffer strips is calculated by
multiplying 1.5 times the critical slope length

NRCS, NHCP
March, 1999

for contour farming as determined by using
approved erosion prediction technology).

Cropped strip width shall be designed to
account for some multiple of full equipment
width. .

b. Vegetation

Vegetation grown on buffer strips designed to
reduce sheet and rill erosion shall be
established to permanent vegetation consisting
of grasses, legumes, or grass-legume
mixtures, adapted to the site, and tolerant of
the anticipated depth of sediment deposition.
No plants listed on the noxious weed list of the
state will be established in a buffer strip
cropping system. ’

The buffer strips shall have a Vegetative
Cover-Management Condition of 1
(established meadow - very dense cover) or 2
(1st year meadow or grass legume hay just
before cutting) that provides protective cover
and induces sediment deposition during
periods when erosion is expected to occur on
the cropped strips. Cropped strips will normaily
be expected to have a Cover-Management
Condition within the range from 3 (heavy
dense cover or very rough) through 7 (Clean
tilled, smooth or fallow). (Cover Management
Conditions are described in Chapter 6,
Predicting Soil Erosion by Water, A Guide to
Conservation Planning with the Revised
Universal soil Loss Equation “RUSLE")

The stem density for grass species shall be
greater than 50, and for legumes, greater than
30 stems per square foot.

c. Level of Erosion control

The level of erosion control achieved by the
buffer strip cropping practice shall meet or
exceed the soil erosion level specified by the
conservation plan objective. It shall be
determined using the approved erosion
prediction technology, accounting for the
impact of other conservation practices in the
system.

e. Headlands or End Rows

On fields where row crops are a part of the
rotation, keep headlands or end rows in
permanent sod if their row grade would be
steeper than the designed grade of the crop
strip.



Additional Criteria to Reduce the Transport
of Sediment and Other Water-Borne
Contaminants Downslope

a Vegetation

Buffer strips designed to reduce the transport
of sediment and other water-borne
contaminants shall be established to
permanent sod forming vegetation with stiff,
upright stems only. No plants listed on the
noxious weed list of the state will be
established in a buffer strip cropping system.

b. Width of Strips

On cropland having slopes exceeding 3
percent, the buffer strip width shall be based
on the minimum criteria given above to reduce
sheet and rill erosion. On slopes 3 percent or
flatter, the width of the buffer strip shall be 15
feet or wider. -

The maximum width of cropped strips between
buffer strips shall be one half of the field slope
length not to exceed 150 feet. Cropped strip
width shall be designed to account for some
muitiple of full equipment width.

c. Arrangement of Strips

Buffer strips and crop strips will be alternated
down the hill slope. A buffer strip will be
established at the bottom of the slope. This
width of this buffer strip will be two times the
width of the other buffer strips in the system.

d. Headlands or End Rows

Headlands or end rows shall be vegetated and
have a minimum width of 15 feet between the
end of the tilled strip and the field’s edge.

Additional Criteria to Enhance Wildlife
Habitat

To enhance wildiife habitat, native, warm
season grass specie mixture, recommended
for wildlife purposes, will be used where
adapted.

Delay mowing the buffer strips to every other
year or every third year depending upon
geographical location.

Mow only after the desired species of ground
nesting birds have hatched. Allow for regrowth
before the growing season ends.
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To enhance wildlife cover, the width of buffer
strips will be increased to 30 feet or wider as
determined based on the requirements for
nesting and escape cover of the target wildlife
species.

The maximum width between buffer strips

~ should not exceed 300 feet.

CONSIDERATIONS

Protect areas of existing or potential
concentrated flow erosion by any one or more
suitable conservation practices, such as
grassed waterways, water and sediment
control basins, or diversion terraces.

When the slope length exceeds the critical
slope length for the cover-management
condition that best characterizes the field to be
contour buffer stripped, establish structures,
such as terraces, to reduce the slope length
below critical if the soil loss objective is not
reached. (Design Guidance: Critical slope
lengths can be increased by retaining crop
residue on the soil surface of the cultivated
strips using crop residue management
practices. Certain tillage practices can also be
used on the cultivated strips to increase
random roughness to cause deposition to
occur in depressions between soil clods.
However, if the cropped strips are kept very
rough, in high ridges, or under heavy residue
cover, the need for contour buffer strips as an
erosion and sediment reduction practice will be
reduced since less sediment will be delivered
to them.) :

On fields where row crops are a part of the
rotation, consider establishing field borders on
headlands or end rows, which are steeper than
the designed grade of rows in the cropped
strip. Where contour row curvature becomes
too sharp to keep equipment aligned with rows
during field operations, consider increasing the
buffer strip.width to avoid sharp ridge points. in
drainageways, consider establishing grassed
waterways at least to the point of sharp
curvature. These strips should be wide enough
to allow the equipment to be lifted and/or
turned to meet the same rows across the tumn
strip.

Prior to design and layout, consider removing
any obstructions or making changes in field

NRCS, NHCP
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boundaries or shape, where feasibie, to
improve the effectiveness of the practice and
the ease of performing farming operations.

Prior to layout, inspect the field's position on
the landscape to find key points for
commencing layout or getting the width of one
set of strips (one cultivated and one buffer) to
pass by an obstruction or ridge saddle.
Considering grade limits, whenever possible,
run strip boundaries parallel with fence lines or
other barriers. Account for uncropped access
road widths when they must traverse the field
by adjusting strip boundaries on either side
accordingly.

Some non-noxious weedy growth may be
allowed in the strips as they provide an insect
source for young birds. Also, consider adding
native forbs to the seeding mixture when they
are available.

The standing residual cover provides early and
late season nesting and escape cover for
many species of wildlife displaced from other
mowed areas.

PLANS AND SPECIFICATIONS

Specifications for installation, operation, and
maintenance of Contour Buffer Strips shall be
prepared for each field according to the
Criteria, Considerations, and Operations and
Maintenance described in this standard, and
shall be recorded on specification sheets, job
sheets, narrative statements in conservation
plans, or other acceptable documentation.

OPERATION AND MAINTENANCE

Conduct all farming operations parallel to the
strip boundaries except on headlands or end
rows with gradients less than the criteria set

forth in this standard.

Time mowing of buffer strips to maintain
appropriate vegetative density and height for
optimum trapping of sediment from the
upslope cropped strip during the criticat
erosion period(s). If wildlife enhancement is
desired, delay mowing until after the desired
species of ground nesting birds have hatched.

Fertilize buffer stﬁps as needed to maintain
stand density.

NRCS, NHCP
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Mow sod turn strips and waterways at least
annually.

Spot seed or totally renovate buffer strip
systems damaged by herbicide application
after residual action of the herbicide is
complete. - .

Redistribute sediment accumulations along the
upsiope edge of the buffer-crop strip interface
upslope over the cultivated strip when needed
to maintain uniform sheet flow along the
buffer/cropped strip boundary. If sediment
accumulates just below the upslope edge of
the buffer strip to a depth of 6 inches or stem
density falls below specified amounts in the
buffer strip, relocate the buffer/cropped strip
interface location. Cultivated strips and buffer
strips shall be rotated so that a mature stand of
protective cover is achieved in a newly
established buffer strip immediately below or
above the old buffer strip before removing the
old buffer to plant an erosion-prone crop. -
Alternate repositioning of buffer strips to
maintain their relative position on the hill slope.

Renovate vegetated headlands or end row
area as needed to keep ground cover above
65 percent.
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NATURAL RESOURCES CONSERVATION SERVICE
CONSERVATION PRACTICE STANDARD

CONTOUR FARMING

CODE 330

DEFINITION

Tillage, planting, and other farming operations
performed on or near the contour of the field
slope.

PURPOSES
+ To reduce sheet and rill erosion.

+ To reduce transport of sediment and other
water-borne contaminants.

CONDITIONS WHERE PRACTICE APPLIES

This practice applies on sloping land where
crops are grown.

Contour farming is most effective on slopes
between 2 and 10 percent. This practice will
be less effective in achieving the stated
purpose(s) on slopes exceeding 10 percent
and in areas with 10-year-frequency, single
storm El values greater than 140. The practice
is not well suited to rolling topography having a
high degree of slope irregularity because of the
difficulty meeting row grade criteria. (El = total
storm energy times the maximum 30-minute
intensity).

CRITERIA

General Criteria Applicable to All Purposes

Minimum Row Grade

Row grades for soils with slow to very slow
infiltration rates (soil hydrologic groups C or D),
or for crops sensitive to ponded water
conditions for periods of less than 48 hours,
shall be designed with positive row drainage of

not less than 0.2 percent on slopes where
ponding is a concern.

Maximum Row Grade

The row grade shall be aligned as closely as
possible to the contour to achieve the greatest
erosion reduction. The maximum grade of
rows shall not exceed 2 percent or one half of
the up and down hill slope percent used for
erosion prediction, whichever is less. Upto 3
percent row grade may be permitted within 150
feet of the approach to a grassed waterway,
field border or other stable outlet.

Headlands or end rows that are steeper than
the maximum row grade criteria stated above
shall have a cover-management condition no
greater than 3 or established to permanent
field borders. [Cover-Management Conditions
are described in Chapter 6, Predicting Soil
Erosion by Water, A Guide to Conservation
Planning with the Revised Universal Soil Loss
Equation (RUSLE). 1997. USDA Agricultural
Research Service, Agricultural Handbook No.
703].

When the row grade reaches the maximum
allowable design grade, a new baseline shall
be established up or down slope from the last
contour line and used for layout of the next
contour pattern. All tillage and planting
operations will follow the contour line
established.

Minimum Ridge Height

The ridge height shall be designed to reduce
soil erosion compared to that of rows oriented
up and down the slope. As a minimum, this
practice shall be designed to achieve a 0.5-2
inch ridge height during the period of the
rotation that is most vulnerable to soil erosion.
Ridge height design will be determined using
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on site conditions and current erosion
prediction technology approved for use.

The minimum ridge height criteria is not
required for close-grown crops, such as small
grains, when runoff is reduced compared to
that of rows planted up and down the slope.
As a minimum, plant height shall be at least 6
inches high and the spacing between piants
within the row shall not be greater than 2
inches. ’

The minimum ridge height criteria is not
required where the practice residue
management, no-till/strip-till is used on the
contour if at least 50 percent surface residue is
present between the rows after planting.

Critical Slope Length

A contour farming layout shall not occurona .
hill slope that is longer than the critical slope

" length, unless supported by other practices
(e.g., terraces, diversions) that either reduce
slope length below the critical length or reduce
overland flow velocities. Increasing residue
cover and roughness will change the
vegetative cover-management conditions and
decrease overland flow velocities. Increasing
roughness alone is not sufficient to reduce the
critical slope length.

The computation of critical slope length shall
be determined using approved erosion
prediction technology.

Stable Outlets

All runoff from contduring shall be delivered to
stable outlets, such as grassed waterways,
field borders, water and sediment control
basins, or underground outlets for terraces and
diversions. .

CONSIDERATIONS

Prior to design and layout, obstruction removal
and changes in field boundaries or shape
should be considered, where feasible, to
improve the effectiveness of the practice and
the ease of performing farming operations.

If using residue management, ridge-till on the
contour, avoid crossing over ridged rows at
correction areas. Consider sod turn strips if
correction areas are unavoidable.

NRCS, NHCP
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Ridge height may vary throughout the year as a
resuit of tillage, planting, some harvest
operations, hilling, row cultivation, and
weathering. Use of the variable ridge height
may be needed in some areas.

The width of correction areas, and the distance
between baselines, should be adjusted for
equipment operation widths.

Grassed waterways, walter and sediment
control basins, underground outlets, or other
suitable practices should be used to protect
areas of existing or potential concentrated flow
erosion.

There are several factors that impact the
effectiveness of contour farming to reduce soil
erosion. These factors include: 10-year storm
Elyg value, ridge height, furrow grade, slope
steepness, soil hydrologic group, cover and
roughness, and the critical slope length. Cover
and roughness, row grade, and ridge height
can be influenced by management and provide
more or less benefit depending on design.

Contour farming may need to be used in
combination with other conservation practices
to meet the goals of the conservation
management system.

PLANS AND SPECIFICATIONS

Specifications for establishment and operation
of this practice shall be prepared for each field
according to the Criteria, Considerations, and
Operation and Maintenance described in this
standard. Specifications shall be recorded
using approved specification sheets, job
sheets, narrative statements in the
conservation plan, or other acceptable
documentation.

OPERATION AND MAINTENANCE

Perform all tillage and planting operations
paraliel to contour baselines or terraces,
diversions, or contour buffer strip boundaries
where these practices are used, provided the
applicable row grade criteria are met.

Where terraces, diversions, or contour buffer
sirips are not present, maintain contour
markers on grades that, when followed during
establishment of each crop, will maintain crop
rows at designed grades. Contour markers



may be field boundaries, a crop row left untilied
near or on an original contour baseline, or
other readily identifiable, continuous, lasting
marker. All tillage and planting operations shall
be parallel to the established marker. If a
marker is lost, re-establish a contour baseline
within the applicable criteria set forth by this
standard prior to seedbed preparation for the
next crop.

Farming operations should begin on the
contour baselines and proceed both up and
down the slope in a parallel pattern until
patterns meet. Where field operations begin to
converge between two non-parallel contour
baselines, establish a correction area that is
either permanently in sod, established to an
annual close-grown crop, or is in cover-
management condition 3.

330-3

Where contour row curvature becomes too
sharp to keep machinery aligned with rows
during field operations, establish sod turn strips
on sharp ridge points or other odd areas as
needed.

Renovate field borders as needed to maintain
at least 65 percent ground cover. Maintain
adequate field border width to allow farm
implements room to turn.

“NRCS, NHCP
February 2000
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NATURAL RESOURCES CONSERVATION SERVICE
CONSERVATION PRACTICE STANDARD

CHANNEL VEGETATION

CODE 322

DEFINITION

Establishing and maintaining adequate plants
on channel banks, berms, spoil, and
associated areas.

PURPOSE-

To stabilize channel banks and adjacent areas
and reduce erosion and sedimentation. To
maintain or enhance the quality of the
environment, including visual aspects and fish
and wildlife habitat.

SCOPE

This standard applies to the vegetation of open
channels, streams, or ditches. It applies to
Floodwater Diversions (400), Floodways (404),
Open Channels (582), Stream Channel
Stabilization (584), Streambank Protection
(580), and Surface Drainage, Main Or Lateral
(607-B). It does not apply to Diversions (362),
Grassed Waterways Or Outlets (412), or
Surface Drainage, Field Ditches (607-A).

CONDITIONS WHERE PRACTICE
APPLIES

On channel banks, berms, spoil, and
associated areas; except grassed waterways,
diversions and areas with protective linings,
those covered with water for an extended
period, or in areas where conditions will not
support-adequate vegetation.

PLANNING CONSIDERATIONS

Evaluate slopes and soil material, time of year
for proper establishment of vegetation,

necessity for irrigation, visual aspects, fish and
wildlife, fire hazards and special needs when
construction is done from one side. Other
considerations include:

1. Protection of channel vegetation from
sediment deposits resulting from wind and
water erosion;

2. Provisions for safety and protection of
human life and property in all aspects of
designs, application, and maintenance;

3. Methods by which endangered and
threatened plants and nationally
recognized natural vegetated areas will be
identified and protected;

4, Requirements for overseeding or
planting woody or herbaceous vegetation
on the unexcavated side when
construction is done from one side;

5. Identification of desirable trees and
other vegetation and means for their
preservation; and

6. Special techniques for establishing and
maintaining vegetation near inlets, outlets,
or other appurtenances.

SPECIFICATIONS GUIDE

An adequate vegetative cover stabilizes the
channel area and provides for temporary or
permanent protection or both.

Slides slopes. Specify side slopes that
permit establishing and maintaining desired .
vegetation and that have been effective in the
past. In urban and recreation areas, flatter

[Eonservation practice standards are reviewed periodically, and updated if needed. To obtain
the current version of this standard, contact the Natural Resources Conservation Service.
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side slopes may be required to provide for
public safety and enhancement of visual
resources.

Species selection. Specify species that are
suited to the soil, climate, and exposure. They
must provide a lasting cover to protect the
channel area and to maintain the channel
design capacity.. Use special purpose
plantings outside the channel for wildlife,
recreation, or visual resources.

Seedbed preparation. Specify seedbed
preparation, fill rills and guilies, and remove
stones and debris.

Fertilizer and soil amendments. Specify
fertilizers and soil amendments, including
analyses, rate, method of application, and
requirements for top-dressing.

Planting. Specify dates, rates, and methods
of seeding sprigging, sodding or planting.

Mulching. Specify types and rates of mulch
materials and the methods of anchoring.

NHCP, NRCS
October, 1977

Irrigation. Specify irrigation if it is needed for
establishing vegetation.

Controlled access. Control access to
thannels, as needed by fencing or by other
means to protect siopes and vegetation from
damage.

Maintenance. Provide for:

1. Periodic inspection and evaluation of
channel vegetation to determine
maintenance needs.

2. Management of vegetation growth, as
applicable, by mowing controlled grazing,
approved chemicals, or other means to
maintain the desired cover.

3. Reseeding or replanting, along with the
use of fertilizers and/or soil amendments
and irrigation, as needed.

4. Repair of appurtenances and fences.



PLANNING CONSIDERATIONS
FOR WATER QUANTITY AND
QUALITY

Quantity
1. Potential runoff from bare soil during
construction.

2. Effects on the water budget
components, especially on volumes and
rates of runoff.

322-3

Quality
1. Effects of nutrients or pesticides in
runoff during establishment of vegetation.

2. Effects of streambank erosion before
vegetative establishment.

NHCP, NRCS
October, 1977
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NATURAL RESOURCES CONSERVATION SERVICE
CONSERVATION PRACTICE STANDARD

NUTRIENT MANAGEMENT

CODE 590

DEFINITION

Managing the amount, source, placement,
form and timing of the application of nutrients
and soil amendments.

PURPOSES
¢ To budget and supply nutrients for plant
productlon

e To properiy utilize manure or organic by-
products as a plant nutrient source.

+ To minimize agricultural nonpoint source
poliution of surface and ground water
resources.

+ To maintain or improve the physical,
chemical and biological condition of soil.

CONDITIONS WHERE PRACTICE APPLIES

This practice applies to all lands where plant
nutrients and soil amendments are applied.

CRITERIA

General Criteria Applicable to All Purposes
Plans for nutrient management shall comply
with all applicable Federal, state, and local
laws and regulations.

Plans for nutrient management shall be
developed in accordance with policy
requirements of the NRCS General Manual
Title 450, Part 401.03 (Technical Guides,
Policy and Responsibilities) and Title 190, Part
- 402 (Ecological Sciences, Nutrient
Management, Policy); technical requirements
of the NRCS Field Office Technical Guide
(FOTG); procedures contained in the National
Planning Procedures Handbook (NPPH), and

the NRCS National Agronomy Manual (NAM)

- Section 503.

Persons who review or approve plans for
nutrient management shall be certified through
any certification program- acceptable to NRCS
within the state.

Plans for nutrient management that are
elements of a more comprehensive
conservation plan shall recognize other

-requirements of the conservation plan and be

compatible with its other requirements.

A nutrient budget for nitrogen, phosphorus, and
potassium shall be developed that considers all
potential sources of nutrients including, but not
limited to animal manure and organic by-
products, waste water, commercial fertilizer,
crop residues, legume credits, and irrigation
water.

Realistic yield goals shall be established based
on soil productivity information, historical yield
data, climatic conditions, level of management
and/or local research on similar sail, cropping
systems, and soil and manure/organic by-
products tests. For new crops or varieties,
industry yield recommendations may be used
until documented yield information is available.

Plans for nutrient management shall specify
the form, source, amount, timing and method
of application of nutrients on each field to

_achieve realistic production goals, while

minimizing nitrogen and/or phosphorus
movement to surface and/or ground waters.
Erosion, runoff, and water management

controls shall be installed, as needed, on fields
that receive nutrients.

Conservation p

d periodically, and updated if needed. To obtain
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Soil Sampling and Laboratory Analysis
(Testing)

Nutrient planning shall be based on current soil
test results developed in accordance with Land
Grant University guidance or industry practice if
recognized by the Land Grant University.
Current soil tests are those that are no older
than five years.

Soil samples shall be collected and prepared
according to the Land Grant University
guidance or standard industry practice. Soil
test analyses shall be performed by
laboratories that are accepted in one or more
of the following programs:

+ State Certified Programs,

¢ The North American Proficiency Testing
Program (Soil Science Society of
America), or

+ Laboratories whose tests are accepted by
the Land Grant University in the state in
which the tests will be used.

Soil testing shall include analysis for any
nutrients for which specific information is
needed to develop the nutrient plan. Request
analyses pertinent to monitoring or amending
the annual nutrient budget, e.g. pH, electrical
conductivity (EC), soil organic matter, nitrogen,
phosphorus, and potassium.

Plant Tissue Testing

Tissue sampling and testing, where used, shall
be done in accordance with Land Grant
University standards or recommendations.

Nutrient Application Rates

Soil amendments shall be applied, as needed,
to adjust soil pH to the specific range of the
crop for optimum availability and utilization of
nutrients.

Recommended nutrient application rates shall
be based on Land Grant University
recommendations (and/or industry practice
when recognized by the university) that
consider current soil test results, realistic yield
goals and management capabilities. If the Land
Grant University does not provide specific

- recommendations, application shall be based
on realistic yield goals and associated plant
nutrient uptake rates.

NRCS, NHCP
April, 1999

The planned rates of nutrient application, as
documented in the nutrient budget, shail be
determined based on the following guidance:

+ Nitrogen Application - Planned nitrogen
application rates shall match the
recommended rates as closely as possible,
except when manure or other organic by-
products are a source of nutrients. When
manure or other organic by-products are a
source of nutrients, see “Additional
Criteria” below.

+ Phosphorus Application - Planned
phosphorus application rates shall match
the recommended rates as closely as
possible, except when manure or other
organic by-products are a source of
nutrients. When manure or other organic
by-products are a source of nutrients, see
“Additional Criteria” below.

+ Potassium Application - Excess
-potassium shall not be applied in situations
in which it causes unacceptable nutrient
imbalances in crops or forages. When
forage quality is an issue associated with
excess potassium application, state
standards shall be used to set forage
quality guidelines.

¢ Other Plant Nutrients - The planned rates
of application of other nutrients shall be
consistent with Land Grant University
guidance or industry practice if recognized
by the Land Grant University in the state.

+ Starter Fertilizers - Starter fertilizers
‘containing nitrogen, phosphorus and
potassium may be applied in accordance
with Land Grant University
recommendations, or industry practice if
recognized by the Land Grant University
within the state. When starter fertilizers
are used, they shall be included in the
nutrient budget.

Nutrient Application Timing

Timing and method of nutrient application shall
correspond as closely as possible with plant
nutrient uptake characteristics, while
considering cropping system limitations,
weather and climatic conditions, and field
accessibility.



Nutrient Application Methods

Nutrients shall not be applied to frozen, snow-
covered, or saturated soil if the potential risk
for runoff exists.

Nutrient applications associated with irrigation .

systems shall be applied in accordance with
the requirements of Irrigation Water
Management (Code 449).

Additional Criteria Applicable to Manure or
Organic By-Products Applied as a Plant
Nutrient Source
Nutrient values of manure and organic by-
products (excluding sewage sludge) shall be
determined prior to land application based on
. laboratory analysis, acceptable “book values”
recognized by the NRCS and/or the Land
Grant University, or historic records for the
operation, if they accurately estimate the
nutrient content of the material. Book values
recognized by NRCS may be found in the
Agricultural Waste Management Field
Handbook, Chapter 4 - Agricultural Waste
Characteristics.

Nutrient Application Rates

The application rate (in/hr) for material applied
through irrigation shall not exceed the soil
intake/infiltration rate. The total application
shall not exceed the field capacity of the soil.

The planned rates of nitrogen and phosphorus
application recorded in the plan shall be
determined based on the following guidance:

+ Nitrogen Application - When the plan is
being implemented on a phosphorus
standard, manure or other organic by-
products shall be applied at rates
consistent with the phosphorus standard.

In such situations, an additional nitrogen
application, from non-organic sources, may
be required to supply the recommended
amounts of nitrogen. ’

Manure or other organic by-products may
be applied on legumes at rates equal to the
estimated removal of nitrogen in harvested
plant biomass.

¢ Phosphorus Application - When manure
or other organic by-products are used, the
planned rates of phosphorus application
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shall be consistent with any one of the
following options:

¢ Phosphorus Index (Pl) Rating.
Nitrogen based manure application on
Low or Medium Risk Sites, phosphorus
based or no manure application on
High and Very High Risk Sites.™

» Soil Phosphorus Threshold Values.
Nitrogen based manure application on
sites on which the soil test phosphorus
levels are below the threshold values.
Phosphorus based or no manure
application on sites on which soil
phosphorus levels equal or exceed
threshold values.™

e Soil Test. Nitrogen based manure
application on sites on which there is a
soil test recommendation to apply
phosphorus. Phosphorus based or-no
manure application on sites on which
there is no soil test recommendation to
apply phosphorus.™

** Acceptable phosphorus based
manure application rates shall be
determined as a function of soil test
recommendation or estimated
phosphorus removal in harvested
plant biomass. Guidance for
developing these acceptable rates is
found in the NRCS Generai Manual,
Title 190, Part 402 (Ecological
Sciences, Nutrient Management,
Policy), and the National Agronomy
Manual, Section 503.

A single application of phosphorus applied
as manure may be made at a rate equal to
the recommended phosphorus application
or estimated phosphorus removal in
harvested plant biomass for the crop
rotation or multiple years in the crop
sequence. When such applications are
made, the application rate shall:

e not exceed the recommended nitrogen
application rate during the year of
application, or

e not exceed the estimated nitrogen
removal in harvested plant biomass
during the year of application when

NRCS, NHCP
April, 1999
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there is no recommended nitrogen
application.

e not be made on sites considered
vulnerable to off-site phosphorus
transport unless appropriate
conservation practices, best
management practices, or
management activities are used to
reduce the vulnerability.

Field Risk Assessment

When animal manures or other organic by-
products are applied, a field-specific
assessment of the potential for phosphorus
transport from the field shall be completed.
This assessment may be done using the
Phosphorus Index or other recognized
assessment tool. In such cases, plans shall
include:

+ arecord of the assessment rating for each
field or sub-field, and

+ information about conservation practices
and. management activities that can reduce
the potential for phosphorus movement
from the site.

When such assessments are done, the results
of the assessment and recommendations shall
be discussed with the producer during the
development of the plan.

Heavy Metals Monitoring

When sewage sludge is applied, the
accumulation of potential poltutants (including
arsenic, cadmium, copper, lead, mercury,
selenium, and zinc) in the soil shall be
monitored in accordance with the US Code,
Reference 40 CFR, Parts 403 and 503, and/or
any applicable state and local laws or
reguiations.

Additional Criteria to Minimize Agricultural
Non-point Source Pollution of Surface and
Ground Water Resources

In areas with an identified or designated
nutrient-related water quality impairment, an
assessment shall be completed of the potential
for nitrogen and/or phosphorus transport from
the field. The Leaching Index (L1) and/or
Phosphorus Index (Pl), or other recognized
assessment tools, may be used to make these
assessments. The results of these

NRCS, NHCP
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assessments and recommendations shall be
discussed with the producer and included in
the plan.

Plans developed to minimize agricuitural
nonpoint source pollution of surface or ground
water resources shall include practices and/or
management activities that can reduce the risk
of nitrogen or phosphorus movement from the
field.

Additional Criteria to Improve the Physical,
Chemical, and Biological Condition of the
Sail.

Nutrients shall be applied in such a manner as
not to degrade the soil’s structure, chemical
properties, or biological condition. Use of
nutrient sources with high salt content will be
minimized uniess provisions are used to leach
salts below the crop root zone.

Nutrients shall not be applied to flooded or
saturated soils when the potential for soil
compaction and creation of ruts is high.

CONSIDERATIONS

Consider induced deficiencies of nutrients due
to excessive levels of other nutrients.

Consider additional practices such as
Conservation Cover (327), Grassed Waterway
(412), Contour Buffer Strips (332), Filter Strips
(393), Irrigation Water Management (449),
Riparian Forest Buffer (391A), Conservation
Crop Rotation (328), Cover and Green Manure
(340), and Residue Management (329A, 329B,
or 329C, and 344) to improve soil nutrient and
water storage, infiltration, aeration, tilth,
diversity of soil organisms and to protect or
improve water quality.

Consider cover crops whenever possible to
utilize and recycle residual nitrogen.

Consider application methods and timing that
reduce the risk of nutrients being transported to
ground and surface waters, or into the
atmosphere. Suggestions include:

+ split applications of nitrogen to provide
nutrients at the times of maximum crop
utilization,

¢ avoiding winter nutrient application for
spring seeded crops,



¢ band applications of phosphorus near the
seed row,

¢ applying nutrient materials unifonﬁly to
application areas or as prescribed by
precision agricultural techniques, and/or

+ immediate incorporation of land applied:
manures or organic by-products,

+ delaying field application of animal
manures or other organic by-products if
precipitation capable of producing runoff
and erosion is forecast within 24 hours of
the time of the planned application.

Consider minimum application setback
distances from environmentally sensitive
areas, such as sinkholes, wells, gullies, ~
ditches, surface inlets or rapidly permeable soil
areas.

Consider the potential problems from odors
associated with the land application of animal
manures, especially when applied nearor
upwind of residences.

Consider nitrogen volatilization losses
assaciated with the land application of animal
manures. Volatilization losses can become
significant, if manure is not immediately
incorporated into the soil after application.

Consider the potential to affect National
Register listed or eligible cultural resources.

Consider using soil test information no older
than one year when developing hew pians,
particularly if animal manures are to be a
nutrient source. -

Consider annual reviews to determine if
changes in the nutrient budget are desirable
(or needed) for the next planned crop.

On sites on which there are special
environmental concerns, consider other
sampling techniques. (For example: Soil
profile sampling for nitrogen, Pre-Sidedress
Nitrogen Test (PSNT), Pre-Plant Soil Nitrate
Test (PPSN}) or soil surface sampling for
phosphorus accumulation or pH changes.)

Consider ways to modify the chemistry of
animal manure, including modification of the
animal’s diet to reduce the manure nutrient
content, to enhance the producer’s ability to
manage manure effectively.
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PLANS AND SPECIFICATIONS

Plans and specifications shall be in keeping
with this standard and shail describe the
requirements for applying the practice to
achieve its intended purpose(s), using nutrients
to achieve production goals and to prevent or
minimize water quality impairment.

The following components shall be included in
the nutrient management plan:

L4

aerial photograph or map and a soil map of
the site,

current and/or planned plant production -
sequence or crop rotation,

results of soil, plant, water, manure or
organic by-product sample analyses,

realistic yield goals for the crops in the
rotation,

quantification of all nutrient sources,

recommended nutrient rates, timing, form,
and method of application and
incorporation,

location of designated sensitive areas or
resources and the associated, nutrient
management restriction,

guidance for implementation, operation,
maintenance, recordkeeping, and

complete nutrient budget for nitrogen,
phosphorus, and potassium for the rotation
or crop sequence.

If increases in soil phosphorus levels are
expected, plans shall document:

*

the soil phosphorus levels at which it may
be desirable to convert to phosphorus
based implementation,

the relationship between soil phosphorus
levels and potential for phosphorus
transport from the field, and

the potential for soil phosphorus drawdown
from the production and harvesting of
crops.

When applicable, plans shall include other
practices or management activities as
determined by specific regulation, program
requirements, or producer goals.

NRCS, NHCP
April, 1999
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In addition to the requirements described
above, plans for nutrient management shall
also include:

+ discussion about the relationship between
nitrogen and phosphorus transport and
water quality impairment. The discussion
about nitrogen should include information
about nitrogen leaching into shallow
ground water and potential health impacts.
The discussion about phosphorus should
include information about phosphorus
accumulation in the soil, the increased
potential for phosphorus transport in
soluble form, and the types of water quality
impairment that could result from
phosphorus movement into surface water
bodies.

+ discussion about how the plan is intended
to prevent the nutrients (nitrogen and
phosphorus) supplied for production
purposes from contributing to water quality
impairment.

+ astatement that the plan was developed
based on the requirements of the current
standard and any applicable Federal, state,
or local regulations or policies; and that
changes in any of these requirements may
necessitate a revision of the plan.

OPERATION AND MAINTENANCE

The owner/client is responsible for safe
operation and maintenance of this practice
including all equipment. Operation and
maintenance addresses the following:

+ periodic plan review to determine if
adjustments or modifications to the plan
are needed. As a minimum, plans will be
reviewed and revised with each soil test
cycle.

+ protection of fertilizer and organic by-
product storage facilities from weather and
accidental leakage or spillage.

+ calibration of application equipment to
ensure uniform distribution of material at
planned rates.

_ + documentation of the actual rate at which
nutrients were applied. When the actual
rates used differ from or exceed the
recommended and planned rates, records

NRCS, NHCP
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will indicate the reasons for the
differences.

+ Maintaining records to document plan
implementation. As applicable, records
include:

» soil test results and recommendations
for nutrient appiication,

 quantities, analyses and sources of
nutrients applied,

e dates and method of nutrient
applications,

* crops planted, planting and harvest
dates, yields, and crop residues
removed,

« results of water, plant, and organic by-
product analyses, and

¢ dates of review and person performing
the review, and recommendations that
resulted from the review.

Records should be maintained for five years; or
for a period longer than five years if required by
other Federal, state, or local ordinances, or
program or contract requirements.

Workers should be protected from and avoid
unnecessary contact with chemical fertilizers
and organic by-products. Protection should
include the use of protective clothing when
working with plant nutrients. Extra caution must
be taken when handling ammonia sources of
nutrients, or when dealing with organic wastes
stored in unventilated enclosures.

The disposal of material generated by the
cleaning nutrient application equipment should
be accomplished properly. Excess material
should be collected and stored or field applied
in an appropriate manner. Excess material
shouid not be applied on areas of high potential
risk for runoff and leaching.

The disposal or recycling of nutrient containers
should be done according to state and local
guidelines or regulations.
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NATURAL RESOURCES CONSERVATION SERVICE
CONSERVATION PRACTICE STANDARD

SEDIMENT BASIN

CODE 350

DEFINITION

A basin constructed to collect and store debris
or sediment.

SCOPE

This standard applies to the installation of all
basins where the primary purpose is to trap
and store waterborne sediment and debris.

. PURPOSE

To preserve the capacity of reservoirs, ditches,
canals, diversion, waterways, and streams; to
prevent undesirable deposition on bottom
lands and developed areas; to trap sediment
originating from construction sites; and to
reduce or abate pollution by providing basins
for deposition and storage of silt, sand, gravel,
stone, agricultural wastes, and other detritus.

CONDITIONS WHERE PRACTICE
APPLIES

This practice applies where physical conditions
or land ownership preclude treatment of a
sediment source by the installation of erosion-
control measures to keep soil and other
material in place or where a sediment basin
offers the most practical solution to the
problem.

PLANNING CONSIDERATIONS

Water Quantity .

1. Effects on the water budget, especially

on volumes and rates of runoff, infiltration,
evaporation, transpiration, deep
percolation, and groundwater recharge.

2. Effects on downstream flows and
aquifers that would affect other water uses
and users.

3. Effects on volume of discharge flow on
the environmental, social, and economic
conditions.

4. Effects on the water table downstream
and the results of changes of vegetative
growth,

Water Quality
1. Effects on erosion, movement of
sediment, pathogens, and scluble and
sediment-attached substances that could
be carried by runoff.

2. Effects on the visual quality of onsite
and downstream wate_r resources.

3. Effects of. construction and early
establishment of protective vegetation on
the surface and ground water.

4. Effects on wetlands and water-related
wildlife habitats.

DESIGN CRITERIA

The capacity of the sediment basin shall equal
the volume of sediment expected to be
trapped at the site during the planned useful
life of the basin or the improvements it is
designed to protect. If it is determined that
periodic removal of sediment will be
practicable, the capacity may be
proportionately reduced.

The design of dams, spiliways, and drainage
facilities shall be according to SCS standards

Conservation practice standards are reviewed periodically, and updated if needed. To obtain
the current version of this standard, contact the Natural Resource Conservation Service.

NRCS, NHCP
October, 1978
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for ponds (378) and grade stabilization
structures (410) or according to the
requirements in TR-60, as appropriate for the
class and kind of structure being considered.

Temporary basins having drainage areas of 5
acres or less and a total embankment height of
5 ft or less may be designed with iess
conservative criteria if conditions warrant. The
embankment shall have a minimum top width
of 4 ft and side sloped of 2:1 or flatter. An
outlet shall be provided of earth, pipe, stone,
or other devices adequate to keep the
sediment in the trap and to handle the 10-year-
frequency discharge without failure or
significant erosion.

NHCP, NRCS
October, 1978

Provisions shall be made for draining sediment
pools if necessary for safety and vector
control. Fencing and other safety measures
shall be installed as necessary to protect the
public from floodwater and soft sediment. Due
consideration shall be given to good visual
resource management.

PLANS AND SPECIFICATIONS

Plans and specifications for installing sediment
basins shall be in keeping with this standard .
and shall describe the requirements for ~
applying the practice to achieve its intended
purpose.
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NATURAL RESOURCES CONSERVATION SERVICE
CONSERVATION PRACTICE STANDARD

STREAM CHANNEL STABILIZATION

CODE 584

DEFINITION

Stabilizing the channel of a stream with
suitable structures.

SCOPE

This standard applies to the structural work
done to control aggradation or degradation in a
stream channel. It does not include work done
to prevent bank cutting or meander.

CONDITIONS WHERE PRACTICE
APPLIES

This practice applies to stream channels
undergoing damaging aggradation or
degradation that cannot be feasibly controlled
by clearing or snagging, by the establishment
of vegetative protection, or by the installation
of upstream water control facilities.

PLANNING CONSIDERATIONS

Water Quantity
1. Stage-discharge and flow velocity
relative to the water budget components,
geologic materials comprising the stream
channel, and objectives of the channel
modification.

2. Effects on water tables, soil moisture
‘storage, and rooting depths and
transpiration of vegetation.

Water Quality

1. Temporary and long-term effects on
erosion and sedimentation.

2. Changes in stream water temperature
that may result from the clearing of
vegetation or alteration of water sources to
the channel.

3. Effects on the visual quality of the
water resource. ’

DESIGN CRITERIA

It is recognized that channels may aggrade or
degrade during a given storm or over short
periods. A channel is considered stable if over
long periods the channel bottom remains
essentially at the same elevation.

In the design of a channel for stability,
consideration shall be given to the following
points: :

1. The character of the materials comprising
the channel bottom. :

2. The quantity and character of the
sediments entering the reach of channel under
consideration. This shall be analyzed on the
basis of both present conditions and projected
changes caused by changes in land use or
land treatment and upstream improvements or
structural measures.

3. Streamflow peaks, velocities, and volumes
at various flow frequencies.

4. The effects of changes in velocity of the
stream produced by the structural measures.

Structures installed to stabilize stream
channels shall be designed and installed to
meet SCS standards for the particular
structure and type of construction.

onservation practice standards are reviewed periodically, and updated if needed. To obtain

[ v o s, i e N R

the current version of this standard, contact the Natural Resources Conservation Service.

NRCS, NHCP
October, 1977
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PLANS AND SPECIFICATIONS

Plans and specifications for stream channel
stabilization shall be in keeping with this
standard and shall describe the requirements
for applying the practice to achieveits intended
purpose.

NHCP, NRCS
October, 1977
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NATURAL RESOURCES CONSERVATION SERVICE
CONSERVATION PRACTICE STANDARD

STREAMBANK AND SHORELINE PROTECTION

CODE 580

DEFINITION

Treatment(s) used to stabilize and protect
banks of streams or constructed channels, and
shorelines of lakes, reservoirs, or estuaries.

PURPOSE

e To prevent the loss of land or damage to
land uses, or other facilities adjacent to the
banks, including the protection of known
historical, archeological, and traditional
cultural properties.

e To maintain the flow or storage capacity of
the water body or to reduce the offsite or
downstream effects of sediment resuiting
from bank erosion.

e To improve or enhance the stream corridor
for fish and wildlife habitat, aesthetics,
recreation.

CONDITIONS WHERE PRACTICE APPLIES

This practice applies to streambanks of natural
or constructed channels and shorelines of
lakes, reservoirs, or estuaries where they are
susceptible to erosion. It applies to controlling
erosion where the problem can be solved with
relatively simple structural measures,
vegetation, or upland erosion control practices.
it does not apply to erosion problems on main
oceanfronts and similar areas of complexity not
normally within the scope of NRCS authority or..
expertise.

CRITERIA

General Criteria Applicable to All Purposes
Measures must be installed according to a site-
specific plan and in accordance with all
applicable local, state, and federal laws and
regulations.

Protective measures to be applied shall be
compatible with improvements planned or being
carried out by others.

" Protective measures shall be compatible with

the bank or shoreline materials, water
chemistry, channel or lake hydraulics, and
slope characteristics both above and below the
water line.

End sections shall be adequately bonded to
existing measures, terminate in stable areas, or
be otherwise stabilized.

Protective measures shall be installed on stable
slopes. Bank or shoreline materials and type of
measure installed shall determine maximum
slopes.

Designs will provide for protection from upslope
runoff. )

Internal drainage for bank seepage shall be
provided when needed. Geotextiles or properly
designed filter bedding shall be used on
structural measures where there is the potential
for migration of material from behind the
measure.

Measures applied shall not adversely affect-
threatened and endangered species nor species
of special concem as defined by the appropriate
state and federal agencies. )

Conservation practice standards are reviewed periodically, and updated if needed. To
obtain the current version of this standard, contact the Natural Resource Conservation

Service.

NRCS, NHCP

September 1999
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Measures shall be designed for anticipated ice
action and fluctuating water levels.

All disturbed areas around protective measures
shall be protected from erosion. Disturbed
areas that are not to be cultivated shall be
protected as soon as practical after
construction.

Vegetation shall be selected that is best suited
for the soil/moisture regime.

dditional Criteria f n

The channel grade shall be stable based on a
field assessment before any permanent type of
bank protection can be considered feasible,
unless the protection can be constructed to a
depth below the anticipated lowest depth of
streambed scour.

A protective toe shall be provided based on an
evaluation of stream bed and bank stability.

Channel clearing to remove stumps, fallen trees,
debris, and bars shall only be done when they
are causing or could cause detrimental bank
erosion or structural failure. Habitat forming
elements that provide cover, food, and pools,
and water turbulence shall be retained or
replaced to the extent possible.

Changes in channel alignment shall not be
made unless the changes are based on an
evaluation that includes an assessment of both
upstream and downstream fluvial
geomorphology. The current and future
discharge-sediment regime shall be based on
an assessment of the watershed above the
proposed channel alignment.

Measures shall be functional for the design flow
and sustainable for higher flow conditions based
on acceptable risk.

Measures shall be designed to avoid an
increase in natural erosion downstream.

Measures planned shall not limit stream flow
access to the floodpiain.

Stream segments to be protected shall be
classified according to a system deemed

- appropriate by the state. Segments that are
incised or contain the 5-year return period (20
percent probability) or greater flows shali be
evaluated for further degradation or aggradation.

NRCS, NHCP
September 1999

When water surface elevations are a concern,
the effects of protective measures shall not
increase flow levels above those that existed
prior to installation.

Additional Criteria for Shorelines

All revetments, bulkheads, or groins are to be
no higher than 3 feet (1 meter) above mean high
tide, or mean high water in non-tidal areas

Structural shoreline protective measures shall
be keyed to a depth to prevent scour during low
water.

For the design of structural measures, the site
characteristics below the waterline shall be
evaluated for a minimum of 50 ft (15 meters)
horizontal distance from the shoreline-measured
at the design water surface.

The height of the protection shall be based on
the design water surface plus the computed

wave height and freeboard. The design water
surface in tidal areas shall be mean high tide.

When vegetation is selected as the protective
treatment, a temporary breakwater shall be
used during establishment when wave run up
would damage the vegetation.

Additional Criteria for Stream Corridor
Improvement

Stream corridor vegetative components shall be
established as necessary for ecosystem
functioning and stability. The appropriate
composition of vegetative components is a key
element in preventing excess long-term channel
migration in re-established stream corridors.

Measures shall be designed to achieve any
habitat and population objectives for fish and
wildlife species br communities of concern as
determined by a site-specific assessment or
management plan. Objectives are based on the
survival and reproductive needs of populations
and communities, which include habitat
diversity, habitat linkages, daily and seasonal
habitat ranges, limiting factors and native plant
communities. The type, amount, and
distribution of vegetation shali be based on the
requirements of the fish and wildlife species or
communities of concern to the extent possible.



Measures shall be designed to meet any
aesthetic objectives as determined by a site-
specific assessment or management plan.
Aesthetic objectives are based on human
needs, including visual quality, noise control,
and microclimate control. Construction
materials, grading practices, and other site
development elements shall be selected and
designed to be compatible with adjacent fand
uses.

Measures shall be designed to achieve any
recreation objectives as determined by a site-
specific assessment or management plan.
Recreation objectives are based on type of
human use and safety requirements.

CONSIDERATIONS

An assessment of streambank or shoreline
protection needs should be made in sufficient
detail to identify the causes contributing to the
instability (e.g. watershed alterations resulting
in significant modifications of discharge or
sediment production). Due to the complexity of
such an assessment an interdisciplinary team
should be utilized.

When designing protective measures, consider
the changes that may occur in the watershed
hydrology and sedimentation over the design life
of the measure.

Consider utilizing debris removed from the
channel or streambank into the treatment
design.

Use construction materials, grading practices,
vegetation, and other site development elements
that minimize visual impacts and maintain or
complement existing landscape uses such as
pedestrian paths, climate controls, buffers, etc.
Avoid excessive disturbance and compaction of
the site during installation.

Utilize vegetative species that are native and/or
compatible with local ecosystems. Avoid
introduced or exotic species that could become
nuisances. Consider species that have muitiple
values such as those suited for biomass; nuts,
fruit, browse, nesting, aesthetics and tolerance
to locally used herbicides. Avoid species that
may be alternate hosts to disease or
undesirable pests. Species diversity should be
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considered to avoid loss of function due to
species-specific pests. Species on noxious
plant lists shouid not be used.

Livestock exclusion should be considered
during establishment of vegetative measures
and appropriate grazing practices applied after
establishment to maintain plant community
integrity. Wildlife may also need to be
controlled during establishment of vegetative
measures. Temporary and local population
control methods should be used with caution
and within state and local regulations.

Measures that promote beneficial sediment
deposition and the filtering of sediment,
sediment-attached, and dissolved substances
should be considered.

Consider maintaining or improving the habitat

value for fish and wildlife, including lowering or
moderating water temperature, and improving

water quality.

Consideration should be given to protecting side
channel inlets and outlets from erosion.

Toe rock should be large enough to provide a
stable base and graded to provide aquatic
habitat.

Consider maximizing adjacent wetland functions
and values with the project design and minimize
adverse effects to existing wetland functions
and values.

When appropriate, establish a buffer strip and/or
diversion at the top of the bank or shoreline
protection zone to help maintain and protect
installed measures, improve their function, fiiter
out sediments, nutrients, and poliutants from
runoff, and provide additional wildlife habitat.

Consider conservation and stabilization of
archeological, historic, structural and traditional
cultural properties when applicable.

Measures should be designed to minimize
safety hazards to boaters, swimmers, or people
using the shoreline or streambank.

Protective measures should be self-sustaining
or require minimum maintenance.

NRCS, NHCP
September 1999
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PLANS AND SPECIFICATIONS

Plans and specifications for streambank and
shoreline protection shall be prepared for
specific field sites and based on this standard
and shall describe the requirements for applying
the practice to achieve its intended purpose.

OPERATION AND MAINTENANCE

An operation and maintenance plan shall be
prepared for use by the owner or others

NRCS, NHCP
September 1999

responsible for operating and maintaining the
system. The plan shall provide specific
instructions for operating and maintaining the
system to insure that it functions properly. It
shall also provide for periodic inspections and
prompt repair or replacement of damaged
components or erosion,
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NATURAL RESOURCES CONSERVATION SERVICE
CONSERVATION PRACTICE STANDARD

WETLAND ENHANCEMENT

CODE 659

DEFINITION

The modification or rehabilitation of an existing
or degraded wetland, where specific functions
and/or values are modified for the purpose of
meeting specific project objectives. Some
functions may remain unchanged while others
may be degraded.

PURPOSE

To modify the hydrologic condition, hydrophytic
plant communities, and/or other biological
habitat components of a wetland for the purpose
of favoring specific wetland functions or values.
For example; managing site hydrology for
waterfowl or amphibian use, or managing plant
community composition for native wetiand hay
production. <

CONDITIONS WHERE PRACTICE APPLIES

This practice applies on any degraded or
existing wetland where the objective is to
specifically enhance a selected wetland
function(s)and/or value(s).

Enhancement should not significantly change
the primary wetland functions provided at the
site.

Upon completion of the enhancement the site
will meet the current NRCS soils, hydrology,
and vegetation criteria of a Wetland.

This practice does not apply to: a constructed
wetland (656) intended to treat point and non-
point sources of water pollution; wetland

restoration (657) intended to rehabilitate a
degraded wetland where the soils, hydrology,
vegetative community, and biological habitat are
retumed to original conditions; or wetland
creation (658) for creating a wetland on a site
location which historically was not a wetland or
on a site which was formerly a wetland but will
be replaced with a wetland type not naturally
oceurring on the site.

CRITERIA

General Criteria

The landowner shall obtain necessary local,
state, and federal permits that apply before
wetland enhancement.

Water rights are assured prior to enhancement
if required.

The design will not back water on neighboring
land without an easement. :

Document the soil, hydrology, and vegetative
characteristics of the site and its contributing
watershed before alteration .

The potential for.occurrence of threatened or
endangered species shall be evaluated for each
site proposed for enhancement. Sites
containing threatened or endangered species
will not be enhanced under this standard unless
it can be demonstrated that the impact will
benefit the species at risk.

If the presence of hazardous waste materials in
the sediment or fill is suspected, soil samples
will be collected and analyzed for the presence

Conservation practice standards are reviewed periodically, and updated if needed. To obtain
the current version of this standard, contact the Natural Resources Conservation Service.

NRCS, NHCP
August, 1998
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of hazardous waste as defined by local, state,
or federal authorities. Sites containing
hazardous waste will not be enhanced under
this standard.

Criteria for Hydrology Enhancement

The hydrology of the site (defined as the rate
and timing of inflow and outflow, source,
duration, frequency, and depth of flooding,
ponding or saturation) is modified to meet the
project objectives. An adequate source of water
must be available to meet designs for inicreased
hydrology.

The standards and specifications for Dike (356)
and Structure for Water Control (587) will be
used as appropriate. Refer to the Engineering
Field Handbook, Chapters 13, "Wetland
Restoration, Enhancement, and Creation,” and
6, “Structures,” for additional design information.
Existing drainage systems will be utilized, -
removed, or modified as needed to achieve the
intended purpose.

Criteria for Vegetation Enhancement
Where possible, native plant materials shall be
used; however, introduced or cultivated plant
species can be used to meet specific project
objectives. Introduced species may become
invasive or detrimental and caution must be
exercised.

When using native species, preference shall be
given to native wetland plants with localized
genetic material. Plant materials collected or
grown from material collected within a 200 mile
radius from the site is considered local.

In soils where seed banks realistically exist, or
where natural colonization of targeted species
will dominate within 5 years, then natural
regeneration can be allowed. Specific
guidelines that consider soil, seed source, and
species will be developed by the states.

Adequate substrate material and site
preparation necessary for proper establishment
of the selected plant species shall be included
in the design.

NRCS, NHCP
August, 1998

Criteria for Wetland Functions

A functional assessment (Hydrogeomorphic
approach or similar method) shall be performed
on the site prior to enhancement.

Project goals and objectives shall minimize
adverse impacts to wetland functions not
specifically targeted for enhancement.

Where possible, wetland functions not targeted
for enhancement should also be maximized.

CONSIDERATIONS

Consider existing wetland functions and/or
values that may be adversely impacted.

Consider effect of vqumeS and rates of rurioff,
infiltration, evaporation, and transpiration on the
water budget.

Consider the potential for a change in rates of
plant growth and transpiration because of
changes in the volume of available soil water.

Consider effects on downstream flows or
aquifers that would affect other water uses or-
users.

Consider effects on wetlands or water-related
resources wildlife habitats that would be
associated with the practice.

Consider linking wetlands by corridors wherever
appropriate to enhance the wetland’s use and
colonization by the flora and fauna.

Consider establishing vegetative buffers on
surrounding uplands to reduce sediment and
soluble and sediment-attached substance
carried by runoff and/or wind.

The nutrient and pesticide tolerance of the
species planned should be considered where
known nutrient and pesticide contamination
exists.

Consider effects on temperature of water .
resources to prevent undesired effects on
aquatic and wildlife communities.



PLANS AND SPECIFICATIONS

Specifications for this practice shall be prepared
for each site. Specifications shall be recorded
using approved specifications sheets, job
sheets, narrative statements in the conservation
plan, or other documentation. Requirements for
the operation and maintenance of the practice
shall be incorporated into site specifications.

OPERATION AND MAINTENANCE

The following actions shall be carried out to
insure that this practice functions as intended
throughout its expected life. These actions
include normal repetitive activities in the
application and use of the practice (operation),
and repair and upkeep of the practice
(maintenance):

Any use of fertilizers, mechanical treatments,
prescribed buming, pesticides and-other
chemicals to assure the wetland enhancement
function shall not compromise the intended
purpose;

Biological control of undesirable plant species
and pests (e.g., using predator or parasitic
species) shall be implemented where available
and feasible;

Timing and level setting of water control
structures is required for the establishment of
desired hydrologic conditions, for management

- of vegetation and for optimum wildiife use.

Inspection schedule for embankments and
structures for damage assessment;

Depth of sediment accumulation to be allowed
before removal is required; -

Management needed to maintain vegetation,
including control of unwanted vegetation;

Haying and livestock grazing will be. managed to
protect and enhance established and emerging
vegetation. .

NRCS, NHCP
August, 1998
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NATURAL RESOURCES CONSERVATION SERVICE
CONSERVATION PRACTICE STANDARD

RECREATION TRAIL AND WALKWAY

CODE 568

DEFINITION

A pathway prepared especially for pedestrian,
equestrian, and cycle travel.

SCOPE

This standard applies to walkways and trails
constructed in recreation and scenic areas.

PURPOSE

To provide users of recreation areas with
travel routed for activities such as walking,
sightseeing, horseback riding, and bicycling; to
prevent erosion; and to preserve and protect
sail, plant, animal, and visual resources.

CONDITIONS WHERE PRACTICE
APPLIES

This practice applies to lands where prepared
paths, trails, and walkways are needed for
effective and safe use of the recreation
resources.

PLANNIVNG‘CONSIDERATIONS

Water Quantity

1. Impacts of impervious walkways and
trails on increased surface runoff.

2. Changes in deep percolation with
increased surface runoff. Consider
evaporation losses before infiltration,
evapotranspiration changes with
decreased infiltration, and average
changes in root zone storage.

Water Quality
1. Change in ground water quality caused
by decreased dissoived chemlcal
infiltration.

2. Potential changes in erosion and
sediment yield caused by increase runoff
and temporary increases in erosion during
construction.

3. Effects of dissolved chemicals in runoff
resulting from recreation activities.

DESIGN CRITERIA

Visual resources. Special attention shall be
given to saving and maintaining key trees and
other vegetation that have scenic value,
provide shade, reduce erosion and runoff,
provide den and food for wildlife, or add to. the
visual quality of the area.

Grade. Sustained grades shall be dictated by.
good judgment for the purpose intended,
considering the topography, and shall not
exceed 10 percent.

Width. Generally, the minimum treat width
shall be 4 f. The width in cuts for pedestrian
trails on sidehill sections may be reduced to 3
ft if greater width would increase the cost
materially or adversely affect the visual
resources. |

Side slopes. Cut and fill slopes éhall be
stable for the soil or soil material.

Drainage. Adequate drainage shall be
provided. A raised or elevated trail or walkway

Conservauon practice dards are d

, and updated if needed. To obtain
the current version of this standard, contact the Natural Resources Conservation Service.

NRCS, NHCP
October, 1977
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may be required for wet sites that cannot be
drained.

Erosion control. Plans shall include
provisions for control of erosion. Distributed
areas shall be established to vegetation as
soon as practicable after construction. If soil
or climatic conditions precludes the use of
vegetation, and protection is needed,
nonvegetative means, such as mulches or
gravel, may be used. Seedbed preparation,
seeding, fertilizing, and mulching shall comply
with recommendations in technical guides.

Bridges. Bridges shall be designed for the
maximum expected loading with and adequate
factor of safety.

Surfacing. If surfacing is required for a firm
trail, the surfacing material may be pit or
creek-run gravel, concrete, asphalt, or other
material that can withstand the traffic and the
elements at the site. )

NHCP, NRCS
October, 1977

Safety. Due consideration shall be given to
safety. Protection from slides and falling rocks
shall be provided, if needed. Adequate
directional and warning signs, handrails,
bridges, and culvert shall be placed as dictated
by the site and intended use. '

Maintenance. Provisions shall be made for
maintaining all wearing surfaces, signs, and
drainage structures.

General, Equestrian and pedestrian trails
may vary from specific grades, widths, and
clearing requirements if so dictated by location
and topography.

PLANS AND SPECIFICATIONS

Plans and specifications for constructing
recreation trails and walkways shall be in
keeping with this standard and shall describe
the requirements for applying the practice to
achieve its intended purpose.
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NATURAL RESOURCES CONSERVATION SERVICE
CONSERVATION PRACTICE STANDARD

ANIMAL TRAILS AND WALKWAYS

(Ft)

CODE 575

DEFINITION

A travel facility for livestock and/or wildlife to
provide movement through difficult or
ecologically sensitive terrain.

PURPOSES

This practice may be applied as part of a
conservation management system to
accomplish one or more of the following
purposes:

*  Provide or improve access to forage, water
and/or shelter.

*  Improve grazing efficiency and distribution.

*  Divert travel away from ecologically
sensitive and/or erosive sites.

CONDITIONS WHERE THIS
PRACTICE APPLIES

On grazing lands where animal movement is
impeded or restricted such as, steep rough
terrain, across rock outcrops, through dense
timber or brush, over lava beds, on marsh
rangelands, and grazing lands susceptibie to
overflow by water.

CRITERIA

General Criteria Applicable For All The
Purposes Stated Above.

Trails or walkways shall be constructed wide
enough to accommodate movement of livestock
and access by operator.

Trails or walkways shall be constructed in such

a manner that accelerated erosion will not occur.

Where necessary diversions with a safe outlet
. will be provided:

Trails or walkways seeded or planted to
vegetative cover will be protected from grazing
until planting material is fully established and
capable of withstanding grazing and/or
trampling.

Criteria Applicable For Walkways.

Walkways will be constructed to meet minimum
height requirements above normal high water.

During the construction process of walkways,
borrow pits will be staggered so that access to
grazing areas and back to walkway will be
available from either side.

When necessary structures will be installed to
prevent interference with natural water
movement or to control sait water intrusion.

CONSIDERATIONS

Other practices that facilitate grazing distribution
and proper intensity such as prescribed grazing
should be implemented along with this practice.

PLANS AND SPECIFICATIONS

Each trail or walkway shall have a site specific
design based on the criteria in this standard and
as supplemented by additional criteria
developed by each individual State using this
practice.

OPERATION AND MAINTENANCE

Operation will consist of periodic grading or
shaping on trails and walkways to maintain
designed dimensions. Maintenance will consist
of repair that may be needed following major
storm events such as high runoff events, high
tides or other occurrences that cause damage

Conservation practice are revi , and

if needed. To obtain

the current version of this standard, contact the Natural Resource Conservation Service.

NRCS, NHCP
April, 1995
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and interfere in the normal operation of this
practice.

NHCP, NRCS
April, 1995
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NATURAL RESOURCES CONSERVATION SERVICE
CONSERVATION PRACTICE STANDARD

WATERING FACILITY

CODE 614

DEFINITION

A device (tank, trough, or other watertight
container) for providing animal access to water.

PURPOSE

To provide watering facilities for livestock and/or
wildiife at selected locations in order to:

e protect and enhance vegetative cover
through proper distribution of grazing;

e provide erosion controi through better
grassland management; or

e protect streams, ponds and water supplies
from contamination by providing alternative
access to water. ’

CONDITIONS WHERE PRACTICE APPLIES

This practice applies to all land uses where
there is a need for new or improved watering
facilities.

CRITERIA

General Criteria Applicable To All Purposes
A trough or tank shall have adequate capacity
to meet the water requirements of the livestock
and/or wildlife. This will include the storage
volume necessary to carry over between periods
of replenishment. Animal water requirements
can be obtained from the NRCS Engineering
Field Handbook, Table 11-1. -

Where water supplies are dependable and
livestock are checked daily, troughs with little
water storage capacity may be used. Troughs
or tanks must provide the daily water

requirement of the livestock and provide access
to the entire herd within a short period of time.

The site shall be well drained; if not, drainage
measures shall be provided. Areas adjacent to
the trough or tank that will be trampled by
livestock shall be graveled, paved, or otherwise
treated to provide firm footing and reduce
erosion. Design of the protective surface around
the trough shall be in accordance with NRCS
Conservation Practice Standard 561, Heavy Use
Area Protection.

Automatic water level control and/or overflow
facilities shall be provided as appropriate.
Valves or pipes shall be protected by shields or
covers to prevent damage by livestock.
Overflow shall be piped to a stable or suitable
point of release. The trough and outlet pipes
shall be protected from freezing and ice
damage. Freeze-proof troughs or electric
heaters may be used.

When a roof is placed over the trough to provide
shade, the roof shall be designed for appropriate
snow and wind loads and shall be durable to

- withstand anticipated livestock and wildlife

activities.
All materials shall have a life expectancy that

. meets or exceeds the planned useful life of the

installation. Common construction materials
are reinforced concrete, steel, fiberglass, plastic
and wood. All designs shall meet the industry
standards for the material being used.
Generally applicable design requirements and
procedures can be found in the documents
referenced at the end of this standard.

Concrete structures shall be constructed from a
concrete mix producing a minimum
compressive strength of 3,000 psi at 28 days.
Galvanized steel tanks shall have a minimum

Conservation practice standards are reviewed periodically, and updated if needed. To obtain
the current version of this standard, contact the Natural Resource Conservation Service.

NRCS, NHCP

August 2000
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thickness of 20 gauge. Plastic and fibergiass
structures shall be made of ultraviolet resistant
materials or shall have a durable coating to
protect the structure from deterioration due to
sunlight.

CONSIDERATIONS

This practice may adversely affect cuttural
resources and must comply with GM 420, Part
401, '

Topography should be evaluated to minimize
trail erosion and flooding erosion from tank
overflow.

Watering facilities should be accessibie to
small animals. Escape ramps for birds and
small animals should be instalied.

Adequate protection for livestock during the
winter should be considered.

PLANS AND SPECIFICATIONS

Plans and specifications for installing troughs
and tanks shall be in keeping with this standard
and shall describe the requirements for applying
the practice to achieve its intended purpose. If
the trough and/or tank is a component of a
system that includes additional conservation
practices, the information necessary to
construct these additional practices will also be
conveyed on the plans.

Development of plans will be guided by
Engineering Field Handbook, Chapter 5, and
shall be in accordance with National
Engineering Manual, Parts 541 and 542.

OPERATION AND MAINTENANCE

An O&M plan specific to the type of installed
trough or tank shall be provided to the
landowner. The plan shall include, but not be
limited to, the following provisions:

e check for debris, algae, sludge or other
materiais in the trough which may restrict
the inflow or outflow system;

» check for leaks and repair immediately if
any leaks are found; ’

» check the automatic water level device to
insure proper operation;

NRCS, NHCP
August 2000

e check to ensure that adjacent areas are
well protected against erosion;

o check to ensure the outlet pipe is freely
operating and not causing erosion
problems; and

e prepare guidance for winter weather, such
as adding material in the storage area to
allow for ice expansion without damage.

Algae and iron sludge accumulation should be
addressed in areas with water quality that is
known to cause problems. Chemicals such as
copper sulfate and chlorine can be
recommended as needed, as long as local rules
and regulations are followed.

REFERENCES
Engineering Field Handbook
National Engineering Manual

Manual of Steel Construction, American
Institute of Steel Construction

Timber, National Design Specification for Wood,
American Forest and Paper Association

Concrete, ACI 318, American Concrete Institute

Masonry, Building Code Requirement for
Masonry Structures, ACI 5§30, American
Concrete Institute
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NATURAL RESOURCES CONSERVATION SERVICE
CONSERVATION PRACTICE STANDARD

WASTE TREATMENT LAGOON

CODE 359

DEFINITION

A waste treatment impoundment made by
constructing an embankment and/or
excavating a pit or dugout.

PURPOSE

To biblogically treat waste, such as manure
and wastewater, and thereby reduce pollution

potential by serving as a treatment component-

of a waste management system.

CONDITIONS WHERE PRACTICE APPLIES

e Where the lagoon is a component of a
planned agricultural waste management
system. :

« Where treatment is needed for orgénic
wastes generated by agricultural
production or processing.

« On any site where the lagoon can be
constructed, operated and maintained
without polluting air or water resources.

e tolagoons utilizing embankments with an
effective height of 35 feet or less where
damage resuiting from failure would be
limited to damage of farm buildings,
agricultural land, or township and country
roads.

CRITERIA

General Criteria for All Lagoons
Laws and Regulations. All Federal, state,
and local laws, rules, and regulations

governing the construction and use of waste
treatment lagoons must be followed.

Location. To minimize the potential for

" contamination of streams, lagoons should be

located outside of floodplains. However, if site
restrictions require location within a floodplain,
they shall be protected from inundation or
damage from a 25-year flood event, or larger if
required by laws, rules, and regulations.
Lagoons shall be located so the potential
impacts from breach of embankment,
accidental release, and liner failure are
minimized; and separation distances are such
that prevailing winds and landscape elements
such as building arrangement, landforms, and
vegetation minimize odors and protect
aesthetic values.

Lagoons should be located so they have as
littie drainage area as possible. If alagoon has
a drainage area, the volume of normal runoff
during the treatment period and 25-year, 24~
hour storm event runoff shall be included in the
required volume of the lagoon.

Soils and foundation. The lagoon shall be
located in soils with an acceptable permeability
that meets all applicable regulations, or the
lagoon shall be fined. Information and
guidance on controlling seepage from waste
impoundments can be found in the Agricultural
Waste Management Field Handbook
(AWMFH), Appendix 10D.

The lagoon shall have a bottom elevation that
is a minimum of 2 feet above the seasonal high
water table unless special design features are
incorporated that address buoyant forces,
lagoon seepage rates, and non-encroachment
of the water table by contaminants. The water
table may be lowered by use of perimeter
drains to meet this requirement.

Conservation practice standards are reviewed periodically, and updated if needed. To obtain
the current version of this standard, contact the Natural Resource Conservation Service.

NRCS, NHCP

September 1999
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Flexible membranes. Flexible membrane
liners shall meet or exceed the requirements of
flexible membrane linings specified in NRCS
Practice Standard 521, Pond Sealing or Lining,
Flexible Membrane Lining

Required volume. The lagoon shall have the
capability of storing the following volumes:

e Volume of accumulated sludge for the
period between sludge removal events;

e Minimum treatment volume (anaerobic
lagoons only);

« Volume of manure, wastewater, and other
wastes accumulated during the treatment
period;

« Depth of normal precipitation less
evaporation on the surface area (at the
required volume level) of the lagoon during
the treatment period;

« Depth of the 25-year, 24-hour storm
precipitation on the surface area (at the
required volume level) of the lagoon.

Treatment period. The treatment period is
the detention time between drawdown events.
It shalt be the greater of either 60 days; or the
time required to provide the storage that allows
environmentally safe utilization of waste
considering the climate, crops, soil, and
equipment requirements; or as required by
local, state, and Federal regulations.

Waste loading. Daily waste loading shall be
based on the maximum daily loading
considering all waste sources that will be
treated by the lagoon. Reliabie local
information or laboratory test data should be
used if availabie. If local information is not
available, Chapter 4 of the AWMFH may be
used for estimating waste loading.

Embankments. The minimum elevation of the
top of the settled embankment shall be 1 foot
above the lagoon’s required volume. This
height shall be increased by the amount
needed to ensure that the top elevation will be
maintained after settiement. This increase
shall be not less than 5 percent. The minimum
. top widths are shown in Table 1. The
combined side slopes of the settled
embankment shall not be less than § horizontal
to 1 vertical, and neither slope shall be steeper

NRCS, NHCP
September 1999

than 2 horizontal to 1 vertical unless provisions
are made to provide stability.

Table 1 = Minimum Top Widths

Total embankment Top Width,
Height, ft. ft.

15 orless 8
16-20 10
20-25 12
25-30 14
30-35 15

Excavations. Unless supported by a soil
investigation, excavated side slopes shall be
no steeper than 2 horizontal to 1 vertical.

Inlet. Inlets shall be of any permanent type
designed to resist corrosion, plugging, freeze
damage, and ultraviolet ray deterioration, while
incorporating erosion protection as necessary.
Inlets shall be provided with a water-sealed
trap and vent, or similar device if there is a
potential, based on design configuration, for
gases to enter buildings or other confined
spaces.

Outlet. Outlets from the required volume shall
be designed to resist corrosion and plugging.
No outlet shall automatically discharge from
the required volume of the lagoon.

Facility for drawdown. Measures that
facilitate safe drawdown of the liquid level in
the lagoon shall be provided. Access areas
and ramps used to withdraw waste shall have
slopes that facilitate a safe operating
environment. Docks, wells, pumping
platforms, retaining walls, etc. shall permit
drawdown without causing erosion or damage
to liners.

Sludge removal. Provision shall be made for
periodic removal of accumulated sludge to
preserve the treatment capacity of the lagoon.

Erosion Protection. Embankments and
disturbed areas surrounding the lagoon shalil
be treated to control erosion. This includes the
inside slopes of the lagoon as needed to
protect the integrity of the liner.

Safety. Design shall include appropriate safety
features to minimize the hazards of the lagoon.
The lagoon shall be fenced around the
perimeter and warning signs posted to prevent
children and others from using it for other than
its intended purpose.



Additional Criteria for Anaerobic Lagoons
Loading rate. Anaerobic lagoons shall be
designed to have a minimum treatment volume
based on Volatile Solids (VS) loading per unit
of volume. The maximum loading rate shall be
as indicated in AWMFH Figure 10-22 or
according to state regulatory requirements,
whichever is more stringent.

Operating levels. The maximum operating
level shall be the lagoon level that provides the
required volume less the 25-year, 24-hour

storm event precipitation on the surface of the -

lagoon. The maximum drawdown level shall
be the lagoon level that provides volume for the
required minimum treatment volume pius the
volume of accumulated sludge between sludge
removal events. Permanent markers shall be
installed at these elevations. The proper
operating range of the lagoon is above the
maximum drawdown level and below the
maximum operating level. These markers
shall be referenced and described in the O&M -
plan.

Depth Requirements. The minimum depth at
maximum drawdown shall be 6 feet. If
subsurface conditions prevent practicable
construction to accommodate the minimum -
depth at maximum drawdown, a lesser depth
may be used, if the volume requirements are
met.

Additional Criteria for Naturally Aerobic
Lagoons 0

Loading rate. Naturally aerobic lagoons shali
be designed to have a minimum treatment
surface area as determined on the basis of
daily BODs loading per unit of lagoon surface.
The required minimum treatment surface area
shall be the surface area at maximum
drawdown. The maximum loading rate shall be
as indicated by AWMFH Figure 10-25 or
according to state regulatory requirements,
whichever is more stringent.

Operating levels. The maximum operating
level shall be the lagoon level that provides the
required volume less the 25-year, 24-hour
storm event on the lagoon surface. The
maximum drawdown level shall be the lagoon
level that provides volume for the volume of
manure, wastewater, and clean water
accumulated during the treatment period plus

359-3

the volume of accumulated sludge between
sludge removal events. Permanent markers
shall be installed at these elevations. The
proper operating range of the lagoon is above
the maximum drawdown level and below the
maximum operating level. These markers

“shall be referenced and described in the O&M

plan.

Depth requirements. The minimum depth at
maximum drawdown shail be 2 feet. The
maximum liquid level shall be 5 feet.

Additional Criteria for Mechanically Aerated
Lagoons -

Loading rate. Mechanically aerated waste
treatment lagoons’ freatment function shall be

-designed on the basis of daily BODs loading

and aeration equipment manufacturer's
performance data for oxygen transfer and
mixing. Aeration equipment shall provide a
minimum of 1 pound of oxygen for each pound
of daily BODs loading.

Operating levels. The maximum operating
level shall be the lagoon level that provides the
required lagoon volume less the 25-year, 24-
hour storm event precipitation and shall not
exceed the site and aeration equipment
limitations. A permanent marker or recorder
shall be installed at this elevation. The proper
operating range of the lagoon is below this
elevation and above the minimum treatment
elevation established by the manufacturer of
the aeration equipment. This marker shall be
referenced and described in the O&M plan.

CONSIDERATIONS

General

Lagoons should be located as close to the
source of waste as possible.

Solidfliquid separation treatment should be
considered between the waste source and the
lagoon to reduce loading.

The configuration of the iagoon should be
‘based on the method of sludge removal and
method of sealing.

Due consideration should be given to
economics, the overall waste management
system plan, and safety and health factors.

NRCS, NHCP
September 1999
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Considerations for minimizing the potential
for and impacts of sudden breach of
embankment or accidental release from the
required volume B
Features, safeguards, and/or management
measures to minimize the risk of embankment
failure or accidental release, or to minimize or
mitigate impact of this type of failure should be
considered when any of the categories listed in
Table 2 might be significantly affected.

The following should be considered either
singly or in combination to minimize the
potential of or the consequences of sudden
breach of embankments when one or more of
the potential impact categories listed in Table 2
may be significantly affected:

«  An auxiliary (emergency) spillway
*  Additional freeboard

s Storage volume for the wet year rather
than normal year precipitation

+ Reinforced embankment — such as,
additional top width, flattened and/or
armored downstream side slopes

¢ Secondary containment

e Water level indicators or recorders

Table 2- Potential Impact Cateqgories
from Breach of Embankment or
Accidental Release

1. Surface water bodies — perennial
streams, lakes, wetlands, and estuaries
Critical habitat for threatened and
endangered species

Riparian areas

Farmstead, or other areas of habitation
Off-farm property

Historical and/or archaeological sites or
structures that meet the eligibility criteria
for listing in the National Register of
Historical Places

N

[ o

The following should be considered to
minimize the potential for accidental release
from the required volume through gravity
outlets when one or more of the potential

- impact categories listed in Table 2 may be
significantly affected:

e Outlet gate locks or locked gate housing

NRCS, NHCP
September 1999

Secondary containment
e Alarm system

¢  Another means of emptying the required
volume

Considerations for minimizing the potential
of lagoon liner seepage

Consideration should be given to providing an
additional measure of safety from lagoon
seepage when any of the potential impact
categories listed in Table 3 may be affected.

Table 3 - Potential Impact Categories for
Liner Seepage

1. Any underlying aquifer is at a shallow depth

and not confined

2. The vadose zone is rock
3. The aquifer is a domestic water supply or

ecologically vital water supply

4. The site is located in an area of carbonate

rock (limestone or dolomite)

Should any of the potential impact categories
listed in Table 3 be affected, consideration
should be given to the following:

e Aclay liner designed in accordance with
procedures of AWMFH, Appendix 10D with
a thickness and coefficient of permeability
so that specific discharge is less than 1 x
10°® cm/sec.

s A flexible membrane liner

e A geosynthetic clay liner (GCL) flexible
membrane liner

e A concrete liner designed in accordance
with slabs on grade criteria in NRCS
Practice Standard 313, Waste Storage
Facility, for fabricated structures requiring
water tightness.

Considerations for minimizing the impact of
odors ’

For sites located where odors are a concern,
the following should be considered:

¢ Reduce loading rates of anaerobic lagoons
to at least one half the values of AWMFH
Figure 10-22.

e Covering the lagoon with a suitable cover.




e Using naturally aerated or mechanically
aerated lagoons.

¢ Using composting in conjunction with a
solid waste system rather than a liquid or
slurry system.

e Using an anaerobic digester and biogas
capture system.

PLANS AND SPECIFICATIONS

Plans and specifications shall be prepared in
accordance with the criteria of this standard
and shall describe the requirements for
applying the practice to achieve its intended
use.

OPERATION AND MAINTENANCE

An operation and maintenance plan shall be
developed that is consistent with the purposes
of the practice, its intended fife, safety
requirements, and the criteria for design. The
plan shall contain the operational requirements
for drawdown and the role of permanent
markers. This shall include the requirement
that waste be removed from the lagoon and
utilized at locations, times, rates, and volume in
accordance with the overall waste
management system plan. In addition, the
plan shall include a strategy for removal and
disposition of waste with least environmental
damage during the normal freatment period to
the extent necessary to insure the lagoon’s
safe operation. This strategy shall also include
the removal of unusual storm events.

Development of an emergency action plan
should be considered for lagoons where there
is a potential for significant impact from breach
or accidental release. The pian shall include
site-specific provisions for emergency actions
that will minimize these impacts.

359-5
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